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Introduction' 

The green bug {Toxoplera graminum) occurred in destructive num- 
bers in Kansas and Oklahoma in the spring of 1916. This insect has 
been fully discussed in Bulletin No. 2, volume 9, of the University of 
Kansas, and in Bulletin 110 of the Bureau of Entomology, U. S. De- 
partment of Agriculture. The history of this insect preceding the 1907 
outbreak is discussed in the above-named publications. 


History, 1908-1916 


The aphids were present on oats and wheat in early spring of 1908, in 
Oklahoma and Kansas, but were held in check by the activity of their 
principal parasite (Aphidim teslaceipes) and rains. They were found 
>11 well established colonies as late as June, in Oklahoma, southern and 
northern Kansas, Nebraska, Iowa, Minnesota, North and South 
Dakota, and in July in central Montana, where they were very abun- 


' Editor's Nods: Owing to our limited financial resources, it was necessary to 
•o ask Mr. KeDy to cut his paper in half. He has very kindly complin with our 
■Dquest. 
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dant on a salt grass. The country was generally infested in the fall of 
1908, and they successfully lived through that winter in the grain fields 
in many sections, the worst infested wheat fields observed being those 
following oats in northern Texas and southern Ol^homa, where in 
early April of 1909 they had the appearance of a serious outbreak, but 
the favorable weather in late April and May gave the crop advantage 
and very little damage was done. A scattering few were observed in 
North Carolina and South Carolina. 

In 1910 the species was very scarce west of the Mississippi river, but 
was observed in damaging nunibers at several places in Illinois and 
Kentucky. In 1911 they were generally distributed through the east 
ern states. In eastern Oklahoma a limited incipient outbreak occurred; 
the heavy rains held it in check. They were reported from eastern and 
southern New Mexico. In 1912 few were observed anywhere, as was 
the case for 1913, except in South Carolina. In 1914 they appeared in 
large numbers in South Carolina, Georgia, and in scattering numbers 
over most of the eastern states, where they damaged oats and wheat. 
They were quite common from northern Texas to Nebraska. In 1915 
they were common in South Carolina, Tennessee, Georgia, Texas, 
Oklahoma, Missouri, Arkansas, and Kansas. By November and 
December they had become so numerous in Kansas and Oklahoma in 
a few fields of wheat as to cause uneasiness among the farmers. In 
1916 they occurred in damaging numbers in northern Oklahoma and 
southern Kansas and in a small area in northeastern New Mexico, also 
in scattering numbers to central Texas on the south and Nebraska on 
the north. 

The Insect 

Toxoptera graminum is an aphid of peargreen color, with a distinctly 
darker green stripe down its back, with black-tipped cornicles, and 
with a single forked cubital vein— these characters readdy .distinguish 
it from those most commonly found in wheat and oat fields, viz., Mac- 
rosiphum granaria and Aphis avenos. It takes its nourishment by 
piercing the epidermis of the leaf with a beak adapted for drawing the 
juices therefrom; the effect upon the leaf is to cause it to take on a re 
dish-brown color, and, when heavily infested, to die. ■ u ti, 

In common with other aphids, its manner of reproduction is M 
sexual and asexual. In latitudes south of the 36th parallel, it aj^eais 
that it only reproduces asexually, and north of this parallel hot sex 
ually and asexually. One thing very noticeable in the outbreak s 
Leavenworth was the entire absence of oviparous forms in the lau 


1907, and their presence in the fall of 1908. ■ 

The minor outbreak of 1909 in southern Oklahoma and m 
T exas was not observed in the fall of 1908, nor was it follow b 
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fall of 1909. However, during the fall and winter of 1900-1910 an ex- 
periment was conducted at Wellington, Kansas, laboratory, for the 
purpose of obtaining information on this point. In November a num- 
ber of Toxoptera were placed on a breeding plat near the laboratory at 
Wellington for careful study of their resistance to freezes and to see 
what potent factors determined the sexual forms. On December 31 an 
examination was made, and it was observed that both adults and young 
were still alive on the wheat plants; though we had had several days of 
jero weather, no sexual formaoccurred. January 27, 1910, many were 
still alive, and had survived some very severe weather, and there were 
still no sexual forms. On March 25, 1910, a few adults were found with 
no young accompanying them. These had evidently passed the winter, 
having found a protected place beneath some of the thicker growth of 
the plants. Special searches were made on this date, for oviparous 
forms and eggs, but none were found. On two occasions, one in De- 
cember, 1909, and one in January, 1910, full-grown aphids and young 
which were frozen to bits of straw or ice, were brought into the 
laboratory, were allowed to gradually thaw out, and were later placed 
in breeding cages, where they grew, reproduced normally, acting as 
if they had not been in the cold weather at all; yet they produced no 
sexual forms. 

In the fall of 1915 the insect was carefully studied in reference to 
sexual forms in the vicinity of Wellington, Kansas. Wherever the 
species was very abundant in wheat fields the plants, dry grass, and soil 
were examined carefully for eggs and a large number of the aphids were 
brought to the laboratory, where they were kept in breeding cages, both 
indoors and out, but at no time did the sexual forms appear. The 
question arises, then, what causes these forms to appear. Evidently it 
is not cold weather, because we had extremely cold weather during the 
winter of 1915-1016. We did not have such extreme cold weather 
during the fall of 1907 and winter of 1908. However, the notes indicate 
in the fall of 1908 that egg-laying forms were found on blue grass at 
Leavenworth and on wheat at Wellington. 

Causes op Outbreaks 

There have been four disastrous outbreaks of this insect, one in 1890, 
one in 1901, one in 1907, and the one in 1916. Aside from these, there 
bare been a few minor outbreaks, but it appears from information 
Samed from the weather records that the causes for the minor out- 
bteaks in restricted localities have been similar to the causes of the 
(arjer outbreaks; at least, they are comparable to the seasons preoed- 
1907 outbreak and the season preceding the 1916 outbreak, 
which were quite similar. 
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The season preceding the outbreak in 1890 was one which would have 
grown volunteer wheat and oats throughout the summer in the section 
of the country where the Toxoptera were abundant. Furthermore, it 
appears that the winter of 1889-1890 was of a mild type, especially in 
southern Ohio, southern Illinois, southern Missouri, and Texas. The 
spring of 1890 opened quite early and warm, but later changed to cold, 
raw weather, which continued up until the latter part of May. These 
conditions are readily comparable to the weather conditions of the 
spring of 1907 and the spring of 1916. 

The outbreak of 1901 seemed to be conOned mostly to northern Texas. 
By consulting the weather records, we find that in 1900, August, Sep- 
tember, October, and November were very rainy months. This, of 
course, afforded an abundance of volunteer oats and wheat. March of 
1901 opened up with showers and rains, which continued into April, 
with the weather turning cool with near frosts in April. The rains 
during the month of May were very light and a drouthy condition ex- 
isted in north central Texas. It will be seen here that we have a condi- 
tion very similar to that of 1889 and 1890. 

Continuing our investigations, then, to 1906, we find that during the 
summer and fall the weather conditions were favorable for the growth 
of volunteer grain from central Texas to Nebraska, that is, rainfall was 
well distributed throughout July, August, and September. There are 
no records on file as to the amount of volunteer grain. However, our 
more recent investigations lead us to assume that there was plenty of 
volunteer grain where the rainfall was as abundant as in this season. 
The following winter was very mild. The spring of 1907 opened early 
and with shght rains in March and April, but here the weather man got 
his calendar mixed and we had it very cool in April and May, continu- 
ing cool up until late May. This insect, therefore, had the most favor- 
able opportunities for increase. 

In 1908, following the severe outbreak of 1907, a small area of wheat 
and oats in northern Kansas was damaged, this outbreak being evi- 
dently continued from the outbreak of the spring of 1907. Investiga- 
tion indicated that the insect had been present in the infested fields 
since the spring of 1907, at which time the entire country to the south 
was being devastated, also that the devastated wheat fields had been 
planted to oats, and that occasional rains in July, August, and Sep- 
tember had kept the oat plants suckering and green throughout the 
summer, and with the volunteer crop coming early in July, the aphids 
were permitted to feed and breed freely in the field, until wheat was 
sown. Shortly after the wheat was sown, the frosts killed down the 
oat plant, thus precipitating the Toxoptera on to the wheat; it, heihg 
young, oi .course succumbed readily. The devastation was not very 
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widespread, but indications in the fail of 1907 were that, in the spring 
of 1908, there might be a heavy infestation or general outbreak, should 
the spring be cold and backward as it was in 1907. The wheat fields 
were surrounded by blue grass in which Toxoptera were plentiful in 
November, 1907, and where they remained till the following spring. 
The fall was rather warm, the winter was not very severe, and it was 
not surprising to find as many as forty to fifty half-grown to adult 
aphids on a plant in early February and March, 1908. 

The aphid showed up in abundance in the spring of 1909, in south- 
western Oklahoma and northern Texas, where they did a lot of damage 
and threatened an outbreak, but here the parasites were present, and 
these, together with continued warm weather and considerable rain 
throughout April and May, held the peat in check. 

Several wheat and oat fields in eastern Oklahoma were rather badly 
damaged in the spring of 1911 and in one or two fields, as much as 
twenty-five to fifty acres had been devastated. The oats were rather 
large at this time, and were heavily infested, many plants turning 
brown and dying. Owing to the downpour of rain on the night of April 
8, the aphids seemed to be rather scarce, many of them being buried in 
the soil. A careful investigation all around this infested territory indi- 
cated that the insect must have been in that immediate locality since 
fall, 1910, as it would have been very difficult for them to have come 
from a distance, on account of the territory being more or less sur- 
rounded by timber, with wide sections of timbered land between this 
section and other cultivated sections. There was considerable blue 
grass growing near the fields, along the fence rows, which contained a 
number of aphids, and it is probable that the grass was more or less 
responsible for their passing the winter and getting an early start. 
May 5, these fields were practically free from the pest, and the plants 
were making a good growth. The heavy beating rains during April 
evidently cleaned the aphids off the plants. Inquiry among the farm- 
ers revealed the fact that there were considerable volunteer wheat 
and oats throughout the vicinity during the summer and fall of 1910. 
In one field where the volunteer oats were very plentiful all through the 
summer and fall, the Toxoptera gained such headway that they cleaned 
up the wheat, the field being seeded to oats early in the spring of 1911, 
and the oats being devastated. In this outbreak, then, there seems 
to be further indication that the volunteer oats and wheat were 
•iirectly responsible for their presence in the fall, and continued 
presence in the spring. The rains in April and early May were 
responsible for their destruction, and from all indications the parasite 
^pfiidius testaceipes was not a controlling feature, although present in 
'®'6e numbers. 
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During 1911, this species occurred ever 3 rwhere in the midwest; 
however, the rains were general, and the species did not become 
abundant. The volunteer oats which were rather plentiful m 
August and early September died out later on account of the dry 
weather and cultivation, and by November it was very difficult to 
find Toxoptera at all. 

The insect was not observed during 1912 in the vicinity of Wellington, 
nor practically any other place in the west. In May, 1913, a few were 
found on young wheat and quite a number on Hordeum jvhatum. 
Wheat and oats were too far advanced, and with warm weather there 
was no danger from them. None could be found during the late sum- 
mer and fall of this year. 

1913 went on record as one of the hottest and driest years for the 
middle west, there being several weeks without rain. The rains came 
in plenty by mid-September, but none of this species were found on the 
wheat. Mr. W. E. Pennington made an excursion through northern 
Texas and southern Oklahoma, during the fall, and found a few indi- 
viduals here and there on oats. 

Early in April, 1914, reports of the insect came in from southern 
Oklahoma, investigation indicated that a few could be found on oats and 
wheat, and by mid-May they were generally distributed over Oklahoma 
and southern Kansas; however, the oats were large and wheat heading, 
so no damage was done. In December they were generally distributed 
over northern Texas, Oklahoma, and Kansas. The rains had been 
sufficient during August, September, and October, for growing of crops, 
but July was a record breaker for heat and drought. 

In the spring of 1915 the aphids were plentiful throughout the west. 
This being an unusual year, with an abundance of moisture, especially 
in June, July, August, and September, the wheat and oat plants suck- 
ered freely, and were followed by an abundance of volunteer small 
grain, very early in the summer. The oats and wheat being fresh and 
juicy, naturally gave the insects food for rapid multiplication. In the 
fall it was not difficult to find good-sized colonies in every wheat field, 
and especially in fields following oats; by early December ther? were a 
number of wheat fields devastated in northern Oklahoma and southern 
Kansas. The frosts in October and November killed out the volunteer 
oats, thus precipitating the Toxoptera onto the small wheat, which 
they severely injured. The area of infestation seemed to be limited to 
about two counties. Grant county, Oklahoma, and Sumner county, 
Kansas. However, they were foimd almost everywhere in scattering 
numbers, throughout northern Texas, Oklahoma, Kansas, and even m 
northeastern New Mexico, where they were doing considerable damag® 
to early fall-sown grain. Aphids were collected from points over the 
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west and kept in breeding cages for parasites, Aphidius kstaceipei, 
which were reared from nearly every locality. 

During the winter of 191&-1916 we had several freezes, the ther- 
mometer going as low as nine degrees below zero. Investigation during 
the winter indicated that the insect was living in the wheat stubble 
fields, along the protected fence rows, hedges, especially in rank wheat, 
and many of them crawled under clods. The weather warmed up 
rather early in hlarch, 1916, with 80 to 90 degrees temperature during the 
last ten or fifteen da^s. The Toxoptera came from their hiding places 
and began to breed freely on the wheat. Our observations at that time 
showed that they were present in practically all of the thick growing 
wheat, the thin wheat not being infested. During March and April 
oats were planted in abundance, practically the largest acreage ever 
sown in southern Kansas and northern Oklahoma, because the wet fall 
of 1915 prevented seeding the land to wheat. By the middle of April, 
oats were sprouting and coming up from southern Oklahoma to cen- 
tral Kansas. The weather remained cool during this time, and Toxop- 
tera continued to breed freely on the wheat. About the last week of 
April they began to migrate from the wheat to the oats, and by the fiirst 
day of May it was not difficult to find the winged forms and smaU 
colonies on practically all of the oat plants throughout this territory. 

OUTBBBAK IincnjENT 

The outbreak of 1916 began in the spring of 1915. As indicated by 
the above report, this insect is practically present at all times in some 
of our fields, more or less abundant, and ready to increase with the 
slightest favorable opportumty. In 1915 they were observed almost 
everywhere an entomologiat who wm interested in the species visited 
and looked for them. The cereal and forage crop entomologists of the 
Bureau of Entomology were observing them from South Carolina, 
across the continent through Tennessee, Missouri, and Texas, to New 
Mexico. The fAvorable conditions through June, July, August, Sep- 
tember, and October of 1915, with its abundance of volunteer wheat 
and voluntwr oats throughout all of the western states, extending from 
north centeal Texas to Nebraska, gave them the most excellent 
opportunities for establishing themselves. As fall approached, the 
armers were asking if we were to have an outbreak of "green bug.” 
or one answer was, we cannot say, because we do not know what the 
spmg wijl br^ us, nor what the winter will do for the insect. 

Investigation in December in northern Texas, by Mr. C. L. Scott, 
“ijicated they were rather plentiful northwest of Fort Worth, in the 
emity of Bowie and Ballinger, where there was an abundance of oats 
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and wheat, and they were also quite plentiful in the vicinity of Winters 
and Wichita Falls, and in the district around Sherman. 

The species having been under close observation in the vicinity of 
Wellington throughout the season and since we had noticed their con- 
tinual gradual increase up till October and November, 1915; we b^an 
to suspect that they were increasing more rapidly than usual. The 
first week of December they were so abundant as to be doing consider- 
able damage to a number of wheat fields in Sumner county, Kansas, and 
in Grant county, Oklahoma, the heaviest infestation being in the vicin- 
ity of Medford. Upon noting the heavily infested fields near Medford, 
it was deemed advisable to make a thorough search of Grant county, 
Oklahoma, and Sumner county, Kansas, for the pest. Accordingly we 
drove some eight or nine hundred miles east, west, north, and south, m 
search of fields which might be as heavily infested as those around 
Medford and immediately west of Wellington, Kansas. No such 
infestation was located, but the insect was found in almost every wheat 
field visited, especially in wheat fields following oats. In almost every 
instance where we found as many as a dozen or more Toxoptera, we 
also found Aphidius testaceipes. The number of parasites present 
indicated that under favorable weather conditions in the spring we 
would not have an outbreak of this pest, if it was within the power of 
the parasite to control the pest, as had been claimed for it by one 
writer in discussing the outbreak of 1907, and the smaller outbreaks of 
1908 at Leavenworth, Kansas, of 1909 in southwestern Oklahoma, and 
of 1911 in eastern Oklahoma. However, in the three latter cases, 
favorable rains assisted the parasites in the control of the pest, and I 
would not feel at liberty to give the parasites too much credit for what 
they did in controlling these three incipient outbreaks. 

Outbreak Inevitable 

On the 25th of April, after having investigated a number of fields in 
widely separated districts, it was apparent that we were to have an outr 
break of this pest if the weather continued as it had been for the last 
thirty days. It seemed advisable that I inform the state officials that 
an outbreak was pending. I received a telegram from Mr. Dean, advis- 
ing me that his able assistant, Mr. McCoUoch, would be in Wellington 
the morning of the 28th, and a long distance telephone message from 
Professor Hungerford, acting in charge in the absence of Dr. Hunter, 
stating that he would be in Wellington the morning of the 29th. Mr. 
McColloch arrived in Wellington at 7.15 a. m., April 28, and we started 
out on an automobile trip about 8 o’clock. We went west from Wel- 
lington on what is known as the Chisholm Trail, out by the way.of 
Argonia to Harper, Kansas. We found Toxoptera quite abundant m 
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wheat fid* on farms which I had visited several times receptly. The 
wheat field on the Wilketson farm, which was pastured in the fall, thus 
being freed of the pest, was also heavily infested at this date, and to the 
south an oat field was very heavily infested. We expressed an opinion 
that the Toxoptera were not abundant enough in the oats nor in the 
wheat to cause alarm. We visited the Treekman farm, where they 
were numerous in the fall, the wheat being practically devastated, 
except new: the north edge, and Mr. McColloch found one parasite in a 
brown aphid. Living aphids collected from the Treekman field gave 
us a few parasites within the next ten days. Continuing the trip south 
from Harper, by way of Anthony, to Manchester, Oklahoma, we found 
Toxoptera much more abundant and began to change our opinion to one 
of some probability of serious damage, and accordingly Mr. McColloch 
wired the authorities at Manhattan that “the ‘green bug’ was gener- 
ally distributed over all grain fields in Sumner and Harper counties, and 
if cool weather should prevail the next two weeks, the injury would be 
great, especially to oats, not only in southern Kansas, but probably 
over the greater part of the state.” On the return trip from Man- 
chester by the way of Bluff and eight miles south of Argonia, we found 
the “green bugs” much more numerous than we had along the Chis- 
holm Trail. We did not find parasites elsewhere than on the Treekman 
farm, but the collections of Toxoptera from the vicinity of Manchester 
gave us parasites later. 

On the morning of the 29th of April, Mr. Hungerford, together with 
Mr. Wellhouse, a student assistant of the University, arrived in Wel- 
lington. These men, together with Mr. McColloch and myself, drove 
east of Wellington toward Winfield, south to Arkansas City and on 
south to Kildare and Blackwell, Oklahoma, back by the way of Ren- 
frew and South Haven. We found the species present in oat fields 
between Wellington and Oxford; in the oats and wheat to Winfield and 
to Arkansas City, but very scattering. One mile south of Arkansas 
City we found a forty-acre wheat field practically devastated, this 
being the heaviest infested field we had found in two days’ drive. 
A careful search by these gentlemen and myself indicated that there 
were no parasites present. A number of aphids were collected and put 
in breeding cages, but no parasites issued. South of Arkansas City to 
Newkirk and Kildare we found a number of heavily infested oat and 
wheat fields. A number of the aphids were collected, but from these 
no parasites were reared. In the vicinity of Blackwell, Toxoptera were 
rather abundant. East of town^here seemed to be no injury. They 
seemed to become more numerous as we went toward Blackwell from 
Kildare. Going west from Blackwell, we came to some of the fields 
which were heavily infested in the fall of 1915. These fields were being 
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damaged beyond doubt, many leaves being brown and heavily infested. 
The oats were two-leaved and 100 per cent infested. Ip the wheat 
fields where we found parasites plentiful in the fall, today we found 
some half dozen brown parasitized aphids. The individuals parasitized 
had crawled up to the tip of the topmost leaf of the plant, where they 
had changed to the brown form. This seems to be a characteristic of 
the parasitized aphid, and owing to the scarcity of them, it assisted us 
greatly in finding them. A large number of the living aphids were col- 
lected from wheat plants, and placed in a breeding cage; no parasites 
were reared from these, which indicates that the adult parasites had not 
been active in this field for some time in the past, probably not since 
last fall. About seven miles south of Hunnewell, Kansas, the fields 
were heavily infested, and here we found a few more of the parasitized 
aphids on the top leaves. Again we collected a large number of aphids 
and put them in breeding cages, from which no parasites were obtained. 

CodPEBATION WITH StATB OFFICIALS 

The apparent absence of the parasite from practically all of the fields 
in southern Kansas in April afforded an excellent opportunity for the 
study of parasite introduction. Representatives of the Kansas insti- 
tutions came to Wellington on April 28, for the purpose of investigating 
the fields and to determine whether the parasites were present, and if 
they were absent, whether we could find a field to the southward where 
they were present in sufficient numbers that we could collect large 
numbers and later introduce them into the fields. Upon the arrival 
of the officials, we held a conference, wherein we decided that we would 
go together in the automobile of the department to the various fields 
in the vicinity of Wellington, and make a close search for the parasite. 

Introduction of Parasites 

On the 30th of April a slight misty rain fell all day. It was very cool 
and disagreeable, the wind being from the north. This was followed 
on May 1 by another cool day, with the wind in the northeast, threat- 
ening rain all day. However, in company with Messrs. Hungerford, 
WeUhouse, and Lawson, of the University of Kansas, T. H. Parks of 
Manhattan, who replaced McCoUoch, and B. L. Barrett, my associate, 
we began investigation of the fields in the vicinity of Wellington, for 
the purpose of determining whether the parasite, Aphidiw testacdpes, 
was present. The oat and wheat fields on this day were generally and 
evenly infested, no spot more infested than another. Large numbers 
of the winged forma had flown into the fields and had stMrted small col- 
onies. Some of the offspring of the winged forms had reached maturity 
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and had begun to reproduce. We carefully looked for the parasiteB in 
the oat fields, and in the wheat fields to the north of town, spending the 
entire day making this search. We were unable to find parasites on the 
Toxoptera. We did find parasites on two other species of aphids, 
which were on weeds and grasses in the vicinity of the wheat fields. 
These parasites were subsequently reared and an attempt was made to 
introduce them into Toxoptera', but the attempt was futile. 

Several oat and wheat fields were thoroughly investigated and 
determined not to contain the parasites (Aphidius testaceipes). We 
extended -our investigation further to include the vicinity of Anson, 
where one individual parasite was found on the 25th day of April, 
by E. L. Barrett. Here we found four or five parasites in brown 
aphids. Then we went to the fields on the Treekman farm, where 
we found a few scattering individual brown aphids and the aphids 
literally destroying the wheat. On the Rarick farm, northwest of 
Mayfield, we found several parasites. However, since the parasites 
were ndt present in the fields northeast of Wellington, and especially 
those which we eMmined carefully, we decided that we would go to 
Medford, Oklahoma, where the parasites were abundant, secure a lot 
of them, bring them to these fields, and attempt an introduction. Ac- 
cordingly, on the morning of May 4, we proceeded to Medford by 
automobile, for the purpose of securing the parasites. Driving on to 
South Haven and across to Caldwell, both wheat and oat fields were 
heavily infested and in danger of being destroyed. Just south of 
Caldwell we found wheat fields very heavily infested and beginning to 
show signs of dying. The change for the worse since the 27th of April 
was very evident. A careful search in these fields indicated that the 
parasites had not yet reached them. In some of the wheat fields the 
plants were eight to ten inches tall, but were dying, and dying fast. A 
large number of the aphids were collected in this vicinity and taken to 
Wellington, where no parasites were reared from them. We continued 
our investigations south and west of Caldwell to Renfrow, the fields 
being more and more seriously infested, and more seriously damaged,' 
the farther we went. The oats were beginning to take on a red or 
brown appearance. Oats which were sown in a devastated wheat 
field just north of Renfrow were practically dead. A tew parasites were 
found on oats and wheat in this field, more than we had found at any 
place south of the Treekman farm, and more than we had found any- 
where, other than in the wheat field northwest of Medford. The 
situation in the vicinity of Medford was alarming; the oat fields were 
turning brown, as if a fire had swept over them. The wheat fields 
*ere just as badly infested as the oats, but the wheat, being larger, 
infestation did not show to be quite so severe. Many farmers were 
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harrowing or dragging the fields with brush drags in an effort to dis- 
lodge the bugs. Their efforts were in vain. In the field where the 
parasites were so abundant on previous visits, they were.very abundapt 
now, with an opportunity for our securing a lot of- them. We collected 
several thousand of the brown aphids and several more thousand of 
the parasitized aphids which had not yet shown their parasitism. 
Many adult parasites were abroad, ovipositing. After making the 
collections of parasites, we drove south to Jefferson, where we found 
conditions quite the same as north of Medford. We returned to 
Wellington on a road leading directly north to Argonia.. On this 
road we found some very heavily infested wheat fields which were 
practically devastated, and all of the oat fields south of the Kansas 
line heavily infested and in danger of being devastated; the parasites 
were in almost all of these wheat fields, and in some of the oat fields, 
but at no place were there so many as in the field one-half mile north- 
west of Medford. 

On the morning of the 5th of May we proceeded to distribute about 
thirty thousand parasites and seventy-five to one hundred thousand 
aphids which had not yet shown parasitism, in each of three fields, two 
oat and one wheat field, which had been previously selected because of 
the absence of the parasites. We placed the parasitized Toxoptera in 
three points in each field, forming a triangle, the points being about one 
hundred yards apart. The living aphids, of course, began at once to 
crawl upon the plants for feeding purposes. The brown parasitized 
ones remained on the cut plants which we brought to the field. The 
increase in the aphids in the oat fields since our first visit on the 29th of 
April had been immense, far more than anyone could expect, fully 100 
per cent of the plants being infested and some of them having from 
seventy-five to one hundred aphids to the plant. On April 29, we 
doubted there being a sufficient number of aphids on the oats to war- 
rant an attempt at introduction of parasites. Representatives of the 
two Kansas institutions and myself were careful to make another 
examination of the plants for parasitized aphids immediately preceding 
the introduction, and we all expressed the opinion that there were no 
parasites present. Examination of the fields on the 6th of May indi- 
cated that the living introduced Toxoptera had crawled upon the plants 
and many of them were turning brown; some of the plants contained as 
many as six or eight of the brown aphids. We continued our investiga- 
tion in other portions of the field, where the parasites were not intro- 
duced, but could not find a change in the situation, except the rapid 
increase of aphids and reddening of the plants. On May 8 the condi- 
tions in the three fields were very similar. Large numbers of the 
introduced aphids had crawled upon the plants and had turned brown, 
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on this date as many as thirty brown aphids could be found on a leaf, 
but^rown aphids could be found only in the immediate vicinity of the 
small area where we had placed them. Again we searched thoroughly 
for parasitized aphids in other parts of the fields, and none were found. 
The Toxoptera were increasing in vast numbers and large numbers of 
winged forms were coming into the field. The plants were three and 
four leaved, as against one and two leaved on the 29th of April, with 
every leaf heavily infested and reddening. This being a warm day, the 
adult parasites were issuing from the brown aphids brought up from 
Medford, but not from those on the plants. Whether we had intro- 
duced enough parasites in any of these fields to overcome the heavy 
infestation seemed to be doubtful; they seemed to be gaining no head- 
way, while the Toxoptera were gaining by great strides. Many of the 
oat fields were from 85 per cent to 100 per cent infested, the plants 
turning reddish-brown everywhere. Mr. Parks could not remain with 
me for the next day, so a drive of about one hundred miles to the north 
was made alone. I observed the Toxoptera to be very abundant in all 
the oat and wheat fields, to a line just south of Wichita, this line being 
the southern border of a rain which occurred on the 30th of April. 
North of Wichita to Newton very few Toxoptera could be found. 
Keturning west of Wichita through Goddard I found the same condi- 
tions. Immediately south of the Santa F6 Railroad I began to find oat 
fields which were heavily infested. 

On the 9th of May, it was decided that we had not made sufficient 
introduction of the parasites to be fully Satisfactory, and upon the 
request of Dr. Hunter and Mr. Hungerford, we decided that we would 
return to Medford, secure more parasites, and try for further introduc- 
tion. The fields were now becoming very heavily infested everywhere 
from Wichita south to El Reno, Oklahoma. Our observations en 
route from Wellington to Medford indicated that all of the wheat fields 
and all of the oat fields were heavily infested; oats having the appear- 
ance of having been swept by fire, much of it being totally destroyed, 
and wheat suffering severely. The conditions were more and more 
appalling as we neared Medford. We secured several soap boxes full 
of infested plants eontaining several hundred thousand of the para- 
sites, from the field one-half mile northwest of Medford. These were 
brought to Wellington and released in the fields, where we had not put 
parasites on former dates. However, preceding the introduction, 
Messrs. Wellhouse, Lawson, Barrett, Scott, and I investigated the 
fields; we found a few parasites. About two hundred thousand para- 
sites were liberated in each of two oat fields immediately west of town. 
The adult parasites were numerous in the boxes, issuing en route; these 
began ovipositing immediately upon being released. 
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On the 11th of May adult parasites continued to issue, from the in- 
troduced lota, but the coql weather retarded their activity and thej^had 
not distributed themselves very far from the points where we made the 
introductions. At a point one hundred and fifty yards east of the 
point of introduction in one of the fields, where introduction was first 
made, a number of parasitized aphids were found, and among them 
several winged forms, which indicated that some of these parasites had 
come in from abroad, and were not of those introduced. Again at five 
hundred yards east of the point where the introduction was made, 
bordering on the east side of the field, several parasitized Toxqptera 
were found, among them several winged forms; it is even more prob- 
able that these came in from abroad. The winged forms had been 
very numerous during the last few days, flying toward the north, and it 
would appear that these winged forms which had blown in from the 
south had lighted in these fields and had changed to the brown form, 
containing the parasite, and were not from the sources of introduction. 
This was further proven by the fact that the parasites which oviposited 
into the aphids on the morning of the 5th had not yet caused the aphids 
to turn brown, and further, by the fact that winged forms collected 
while in flight were changing to the brown form in the laboratory. 

On the 18th of May there were not as many brown aphids to be 
found in the fields of first introduction as there were on the 11th of 
May, and in the fields where the second and larger introductions were 
made only a few adult parasites could be found, and it was difficult to 
find parasitized aphids away from the points of introduction. The 
cool weather between the 11th and the 18th had prevented them from 
multiplying or parasitizing any more aphids. The situation was grow- 
ing worse daily with the weather continuing cool and dry. So far as 
could be determined, therefore, the introduction of the parasites was 
not a success, owing to the fact that practically as many parasites came 
into the field unaided by us as we introduced. The Toxoptera were 
devastating the oats and damaging the wheat very badly in spite of the 
parasites we had introduced. 

An Important Excursion 

Prof. G. A. Dean was regularly advised of the situation in southern 
Kansas by his assistants, J. W. McCoUoch and T. H. Parks. A tele- 
gram from Professor Dean stated that he, together with Professors 
Jarjline and Call, would come to Wellington Monday morning. May IS, , 
if the weather was suitable for auto travel. When they reached Wel- 
lington they informed me that it had been raining at Manhattan for 
several days, and that they had come through a heavy rainstorm 4 
the way from Manhattan to about five miles south of Wichita. This 
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rain had been very heavy from Wichita north, extending northwest 
threugh the southern edge of Reno and on out to Stafford county, 
northward. 

The weather being fine, these gentlemen accompanied me in my 
automobile on an inspection trip south of Wellington through Hunne- 
well, Kansas, to Nardin, Oklahoma, thence west to Medford, and 
directly north to Mayfield. We found the wheat fields heavily in- 
fested from Wellington to Medford, many of them being devastated, 
some of them being plowed up. The oat fields observed on this trip 
were condemned as worthless by all of these gentlemen. Many of the 
oat fields were being plowed up, and fisted to sorghums, and many of 
them were so heavily infested as to be absolutely worthless. On this 
day we found a few of the adult parasites, or parasitized Toxoptera, in 
practically every wheat field we visited, and a few in oat fields. We 
continued our drive to the north on the morning of the 16th, going 
through Peck to Wichita, Newton, Mormt Ridge, to McPherson, and 
on to Safina. We found the devastation extended to the southern 
border of the rain which occiured on the 13th of May, just south of 
Wichita. The heavy rain had beaten the aphids off the plants and 
caused the oats and wheat to outgrow the attack. A few individuals 
were found all the way from Newton north to Safina, but at no place 
were they in such numbers as to cause alarm. On the return from 
Safina I was alone, but went out by the way of Hutchinson. South- 
east of this town many fields were heavily infested, but no devastation 
was yet apparent. Southwest of Wichita the situation was about the 
same, until I passed out of the rain belt. 

Flight qf Migrants 

A few winged Toxoptera were caught on a large wire screen March 
28; however, the general flight did not begin till the last of April or the 
first of May. 

By the 18th to the 20th of May the oats and wheat were dsring every- 
where in southern Kansas and northern Oklahoma. Millions of the 
winged forms were flying and lighting on everything green, especially 
young corn. In northern Oklahoma many hundreds of acres of com 
were devastated, and sorghums damaged by the winged forma. The 
first generation was about all that was produced on the corn and sor- 
Shum, the second generation seeming to be unable to survive. On 
May 22, billions of the bugs were flying all day long, and latftin the 
Mteinoon it seepied that the air was absolutely full of them. They 
'•hstructed travel by getting in every one’s eyes. Street fights were 
dimmed by them. The general direction of flight was always in the 
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direction the wind wm blowing; a slight change of direction of wind 
changed their course as readily. Many of the winged forms carried 
larvae of Aphidius lestaceipes. 

Disappeabance afteb Devastation 

The oats being dead and wheat heading, with the leaves drying up, 
there was very little left for the bugs to bve upon; thus they destroyed 
themselves. During the last days of May and early June the weather 
warmed up and also continued dry. The bugs, having killed down 
their preferred food plant, were necessarily precipitated upon the soil, 
What would become of the hordes of wingless forms was a question of 
considerable importance. The winged forms had flown away to other 
fields, especially to the corn and kafir adjacent. Whether the hordes 
of wingless forms could reach the corn and kafir depended on their 
durability for long hikes; but fortunately they were too frail and read- 
ily succumbed on the heated surface of the soil. 

The End of the Outbreak 

During the last week of June and first two weeks of July, we made 
some long auto drives in southern Kansas and Oklahoma, observing the 
disappearance of the pest. A very few small fields of oats had been 
harvested, many had been planted to kafir and fetereta. The oat 
plants being dead, the bugs had necessarily died or left the field; 
wherever a green plant could be found, also a few aphids could be 
found. Wheat which had not been devastated was ripening; the bugs 
had about disappeared from them. By the middle of July it was diffi- 
cult to find one anywhere, and those so fortunate as to find a green oat 
or wheat plant were being parasitized by Aphelinus smijlavus and not 
by Apkidius testaceipes. Together with Toxoptera went Apkidm 
teataedpes and the Coccinellids. The “green bugs” practically disap- 
peared from this locality during the summer, and by late fall none had 
been found in Sumner county, though we had authentic Reports of 
their appearance in McPherson and Cowley counties, Kansas. Thus 
the end of the most disastrous outbreak of “green bugs. ” 

In Kansas the devastation reached an enormous acreage, about 
250,000 acres of oats and 100,000 acres of wheat being devastated, this 
loss falling principally on four counties. The loss in Oklahoma was 
even greater than in Kansas, being as complete in destruction and 
covering a much larger area. The acreage of oats devastated has been 
estimated at 350,000, the wheat 160,000 acres, with 75,000 acres of 
wheat badly damt^ed, making a total of 600,000 acres of oats, 260,000 
acres of wheat totally destroyed, and 75,000 acres of wheat badly 
damaged. 
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A COOTTT-WIDE SURVEY TO DETERMINE THE EFFECT OF 
TIME OF SEEDING AND PRESENCE OF VOLUN- 
TEER WHEAT UPON THE EXTENT OF 
DAMAGE BY THE HESSIAN FLY 

By T. H. Pares, Extension Entomologisi, Kansas State Agncidtural College 

Durir^ the season of 1916 the Hessian fly (Mayetiola destructor) 
took a heavy toll from the wheat fields of central Kansas and pushed 
farther west into the state than had previously been recorded. The 
injury in the northern part of the state extended westward almost to 
the 100th meridian. The greatest injury occurred in the central part 
of the state, where this survey was conducted, and covered five counties 
in the heart of the hard wheat belt. The Hessian Fly Train,' operated 
in 1915 by the Atchison, Topeka and Santa Railway Company in 
cooperation with the Kansas State Agricultural College, had made 
numerous stops in this section. The lectures given on this train, to- 
gether with newspaper articles published at that time, served to set 
before the farmers a general understanding of the importance of apply- 
ing the best known control measures in preparing the seed-bed and sow- 
ing the 1919 wheat crop. 

The entomologists of the Kansas Experiment Station have always 
emphasized four things; (1) Thorough preparation of the seed-bed; 
(2) Destruction of volunteer wheat; (3) Sowing after the fly-free 
date, and (4) Cooperation among growers. 

In the past, the farmers of Kansas have probably observed number 
three first, forgetting that along with this should go number one to in- , 
sure a good vigorous plant in order to offset the disadvantage of a short 
growing season in the fall. Frequently this wheat fell before the attack 
of the spring brood of Hessian flies. Other growers who have paid 
more attention to securing a good seed-bed along with sowing late, have 
suffered loss because of the presence of volunteer wheat in the seed-bed. 
Cooperation comes last of all and is usually delayed because of lack of 
confidence, due to the failure to control the fly in individual cases by 
applying only one or more of the other three recommendations. More- 
over, cooperation in all of these practices is often made difficult, due to 
the fact that Kansas farmers operate large acreages. To finish in the 
proper time seeding is frequently commenced early, and the earliest 
sown wheat becomes infested by the fall brood of flies. 

McPherson county, central Kansas, was chosen as a county in which 
to conduct an extensive Hessian fly survey. This was in the nature of 

'bean. Geo. A., JpDR. Econ. Ent., voI. 9, No. 1, 1916. 
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“follow up” work to leam the results of individual attempts to control 
the insect. 

In 1916 there was early observed in this county a great difference in 
the degree of injury caused by the spring brood of the Hessian fly. The 
grain in some fields suffered but little while in other fields it was ruined 
by the fly. Frequently the most seriously injured grain had been sown 
after the fly-free date. This fact the farmers were always sure to re- 
member and especially if, as occasionally happened, a neighboring field 
which was sowed before the fly-free date had escaped with less injury. 

To explain these differences, as well as to secure some definite data 
on the value of an unorganized effort to control the Hessian fly, a ques- 
tionnaire was prepared, and 306 fields in this county were visited and 
the owners consulted. Among the questions asked these growers 
were the following: 

1. When was the field sowed? 

2. Was volunteer wheat present in thh seed-bed at seeding time? 
None, medium or much? 

3. Did early sown wheat join? 

4. What crops occupied the field in 1914 and 1915? 

5. Was any stubble burned in 1915? 

It was desired to determine the answers to the following questions 
pertaining to the control of the Hessian fly over an entire county: 

1. What per cent of McPherson county wheat-growers believed in 
and had waited until the fly-free date for their county to sow wheat in 
1915? 

2. How much protection was afforded the 1916 crop by sowing after 
the fly-free date without regard to the amount of volunteer wheat present 
in the seed-bed? 

3. What effect did the presence of different amounts of volunteer 
wheat at seeding time, in fields sown after the fly-free date, have upon 
the injury done by the spring brood of 1916? 

These fields were visited usually in company with the farmer andthe 
wheat carefully examined for injury by Hessian fly. Account was 
taken of the presence of lodged straws, dead tillers and number of flax 
seeds found present in representative samples taken in different parts 
of the field. The infestation was then classified as slight, medium or 
heavy, as the case might be, and so tabulated together with the other 
records given by the farmer. No data on the 1916 yields were ob- 
tained as this survey was conducted during July, and factors other 
than Hessian fly contributed to make the yields variable. 

This work was made possible in the limited time available through 
the assistance of R. R. Reppert of the Department of Bntomologyi 
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Kansas State Expeiiment Station, to whom acknowledgments are 
here due. 

The accompah 5 dng data, including the tables and graphic compari- 
sons, were prepared to show the effect of time of sowing and the pres- 
ence of volunteer wheat upon the degree of injury by the Hessian fly 
in this county in 1916. 

A comparison of Tables I and II shows the effect of the time of sow- 
ing upon the control secured. The good of late sowing is here more 
clearly observed than the evil of early sowing. It is left for the reader 
to explain why 23 -per cent of the fields sowed before the fly-free date 
escaped with slight injury, though these fields must have been heavily 
infested in the fall and probably were the source of a large part of the 
spring brood which damaged the wheat throughout the whole county. 
Table II shows the value of late sowing when the seed-bed is free from 
volunteer wheat. The five fields that were seriously injured were all 
near and usually adjoining early sowed fields. In one case a four-acre 
strip was sowed early and on both the north and south of this the adjoin- 
ing fields of wheat, which were classed in Table II, were found to be 
very severely injured by fly. The north field was the more severely 
injured of the two, presumably because of the prevaihng winds from 
the south during the spring. The early sown strip ww too severely 
injured to harvest. The protection afforded the wheat in Table II 
shows the importance of even an unorganized attempt to control the 
Hessian fly by sowing after the fly-free date. In this class it was ob- 
served that the extent of the damage usually depended upon the abihty 
of the plants to overcome the attack of the fly larvse. Usually but a 
few were observed on each plant, and in good soil and on seed-bed well 
prepared, these straws were able to mature a head and remain standing 
even though one flaxseed was present near the base. 

The effect of the presence of volunteer wheat in the seed-bed was 
even more noticeable than was expected. The grower’s word was ac- 
cepted for the amount of volunteer wheat present in his seed-bed. 
This could usually be verified by inspection. It was thought best to 
make but three divisions in regard to the amount of volunteer wheat 
present. A comparison of Tables II, III and IV shows the effect of 
varying amounts of volunteer wheat upon the subsequent injury by 
the sprii^ brood of flies to the main crop of wheat sowed after the fly- 
free date. The heavily infested fields in Table IV were often in worse 
condition than those in Table I where no attention was given to time 
of sowing. Wheat shown in Table IV was probably subjected to 
^ually as severe an attack by the spring brood of flies as that in Table 
rbut had the disadvantage of being younger and with fewer tillers. 
The figures in the last three tables show Clearly that the degree of in- 
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jury by the spring brood depends directly upon the amoui^ of volun- 
teer wheat present at seeding time. Hence, the.impbrtance of destroy- 
ing this. 

Hessian Contbol 


Number of fields examined 306 

Number in wheat 1915 and 1916 273 

Number in wheat 1916, other crop 1915 33 

Number sowed before the fly^ree date in 1915 64 

Per cent sowed before the fly-free date in 1916 20 .9% 

Number sowed after the fly-free date in 1915 242 

Per cent sowed after the fly-free date in 1915 79,1% 


Table 1 

Sowed before the fly-free date with or without volunteer wheat in seed-bed : 


lofesta- 

Number Per ceot of 

tlOD 

Field. 

Reids 

Slight 

15 

23.4 - 

Medium 

12 

18,8 ■ 

Heavy 

37 

57.8 - 


Table II 

Sowed after the fly-free date with no volunteer wheat in seed-bed: 


Infeeta- 

Numbei Per oeat of 

tion 

Field. 

Field. 

Slight 

78 

73.6 ■ 

Medium 

23 

21.7 • 

Heavy 

5 

4.7 ■ 


Table III 

Sowed after the fly-free date with a medium amount of volunteer wheat in seed-bed: 


Infesta- 

Number Per cent i 

tion 

Field. 

Field. 

Slight 

46 

44.2 

Medium 

40 

38.5 

Heavy 

18 

17.3 


Table IV 

Sowed after the fly-free date with much volunteer wheat in the aeed-bed: 


Infesta- 

Number Per oent of 

tion 

Fields 

Field. 

Slight 

1 

3.1 ■ 

Medium 

8 

25.0 ■ 

Heaw 

23 

71.9 


No protection to the crop was noticed where the stubble had been 
burned over in 1916 and observations made in this county in 1911) 
little encouragement from this source. The flaxseeds were too low on 
the stubble to be destroyed in large numbers. Less than 1 per cent o, 
the acreage under survey haJ been burned in 1916 previous to plowing- 
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It seems that in Kansas, destroying volunteer wheat should take 
first rank in the war against the H^ian fly. After this is done there 
is little doubt of the good to be secured by late sowing. Either one 
done alone accomplishes little. 

It was for the purpose of demonstrating these facts to the farmers of 
Central Kansas that this survey was conducted. Immediately after 
harvest in 1916 assembly meetings were held throughout McPherson 
county to give this information to the growers. Every effort was made 
to have county cooperation in Hessian fly control, 'and organizations 
by school districts were made to unite the farmers in an effort to con- 
trol the Hessian fly in 1917. V. M. Emmert, County Agricultural 
Agent, cooperated in this organization work, and soon after harvest 
twenty-one assembly meetings were held throughout this county. 
Many of the men who attended these meetings had been visited by us 
during the survey, and had come to hear the results secured. These 
were presented to them as here given, and as these men had contributed 
toward the solution of this problem, a keen interest was felt by them. 
At many of these meetings definite organizations were made and as a 
result every effort was made to destroy the volunteer wheat in the seed- 
bed before sowing in 1916. In some localities less than 5 per cent of 
the 1917 crop was sowed before the fly-free date. At this writing some 
of the wheat sowed in the middle of September has been plowed under 
because of damage by the fall brood. To Extension workers these 
examples are an aid rather than a hinderance to the cause, for they 
stand as object lessons to the community. It is hoped that no organi- 
zation will become so perfect that these self-invited demonstrations 
Will be lackizig. 


STUDIES ON THE LIFE^mSTORY OF LIGYRDS GIBBOSDS 
DeG. (COLEOPTERA)’ 

By Wm. P..Hatb 8, AwMioni Entomdogat, Kamos Slate Agricultural Experiment 
Statim 


Introduction 

L^yrus gObotm DeG. first «ame into prominence as an enemy of the 
Wd sunflower. With our increasing knowledge of its habits, damage 
MW and important food plants is continually being charged to this 


C«lwfN. lr the Entomolopcal Laboratory, Ka^as State Agricultural 
Wc h P*P® embodies the results of some of the investigations under- 

Station PK>*<!ution of project No. 100 gf the Kansas Experiment 
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beetle. The study of this species was taken up as a result of its grow- 
ing importance as a pest of staple crops, and is being carried on as a 
part of the project on “Insects Injurious to the Roots of Staple Crop 
Plants” of the Kansas State Agricultural Experiment Station.* 

Ligyrm gibbnms belongs to the coleopterous family Scarabseida, sub- 
family Dynastini. Fortunately, the references to this species have not 
been interspersed with synonymical confusion. Two described species, 
L. mono Lee. and L. juvencus Oliv., have been united with gibbosus by 
Horn (1875, p. 143). 

The common names “carrot beetle,” “muck beetle," “sunflower 
beetle, ” and “ Ligyrus stalk beetle” have been proposed, none of which, 
because of their limitations, seem appropriate.' 

History and Economic Importance 

First mention of damage dud to this insect is made by Comstock 
(1880, p. 274), who records adults as preying upon dahlias and the roots 
of sunflowers, both wild and cultivated. Webster (1889, pp. 382-383) 
records the beetle ihjuring carrots in Indiana, and Bruner (1891, p. 
17) found them destructive to sugar beets in Nebraska. Weed (1895, 
pp. 156-157) reported the adults burrowing into and destroying stalb 
of com in Mississippi, the damage being confined to limited areas, 
principally on corn land that had recently been in pasture. Howard 
(1898, p. 93) writes of injury to corn in Louisiana and carrots and 
dahlias in Wisconsin. The beetles are reported by Forbes and Hart 
(1900, p. 513) as abundant in Illinois and a brief account of the species 
is given. Chittenden (1902, pp. 32-37) describes the egg and adult and 
gives some notes from the United States Entomological Bureau on this 
species which he calls the “carrot beetle.” The length of the egg 
stage was found to be ten days. Carrots are mentioned as the favorite 
food, while cotton and sweet and Irish potatoes are added to the list 
of host plants. Control methods are also suggested. This paper, 
although meager, is, by far, the best discussion of the species. Wash- 
bum (1902, pp. 47-49) reports damage to sweet corn and cites a futile 
attempt to use trap-lantems in infested fields as a means of control. 
Essig (1915, pp. 245-246) states that adults hgve been reported feeding 
on the foliage of oak and elm and thinks that the gmbs may be re- 
sponsible for much damage to crops in Chlifomia. A recent paper by 
Davis (1916, p. 264) states that “ Ligyrm gibbosm and L. relicfus have a 
one-year life cycle, the beetles pupating and appearing above ground 
in fall and reentering the ground to pass the winter, not laying eggs 

' The writer wishes to acknowledge his indebtedness to Prof. Goo. A. Dean, 

P. S. Welch, and Mr. J. W» McCoUoch for kindly advice and asostance in preparmS 
this paper. 
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till the Mowing spring. The beetles are present at lig()ts almost the 
jeasoh through, due to suceessive overlapping of broods. The grubs 
feed on manure and other decaying matter but the beetle of L. gibboms 
feeds on the roots of various weeds such as Amaranthus and Hdianthus 
and not infrequently noticeably damages crops of sunflowers. An 
interesting habit of the Ligyrus beetles is that they copulate under 
ground.” 

The foregoing references practically represent the present status of 
our knowledge of this species. 

Related Species and Their Importance 

By far the moat important species of this genus is L. rugiceps Lee., 
known in the Southern States as the “sugar-cane beetle.” Titus 
(1905, p. 7) ^ates that in 1880 many farmers in the South were forced 
to give up the growing of cane because of this pest. Corn is also 
liable to injury. Another species, L. tumuhsus Burm., has frequently 
been mentioned (Ballou, 1915, pp. 121-147, et al.) as a pest of maize 
and cane in the West Indies. L. relictus Say has been reported in the 
larval stage as injuring the roots of pyrethrum (Smith, 1902, p. 490). 
Two other North American species, L. lamicollis Bates and L. ruginaw 
Lee., have, so far as the writer is able to learn, not been cited as of 
economic importance. 

Distribution 

L. gibiwsus, which is widely distributed over the United States, has 
been found from the Atlantic to the Pacific ocean. This wide range can 
be, in part, accounted for by the strong flight of the adults. In the 
collection of the Kansas State Agricultural College, t his species is 
represented from the following Kansas localities: Manhattan, Winfield, 
Junction City, Onaga, Newton, Leavenworth, Scott City, Hays, Dodge 
City, Gr^field, and Eldorado. Mr. Warren Knaus, of McPherson, 
Kansas, has kindly furnished additional Kansas records from speci- 
mens in his collection, taken in the following counties: Seward, Meade, 
Wilson, Saline, Rooks, Lincoln, McPherson, Reno, Kiowa, Gray, 
Finney, Ford, Scott, Lane, and Wallace. 

Food Plants 

The following is a list of the known food plants of the adult of L. 
Hibbom: potatoes, sunflowers (wild and cultivated), dahlias, sugar- 
^ts, ambrosia, oak, carrot, corn, cotton, parsnip, celery, and elm. 
lie food plants of the larva are: pigweed, sunflower, wheat, com, and 
cats. 
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In the reco^s of the Department of Entomology, Kmlaas State 
Agricultural College, was found a note dated August 19, 1902, recording 
the adults feeding on the roots of celery. A large celery patch, under 
irrigation at Scott City, Kansas, was almost ruined by this species. 
As many as twenty-five specimens were taken around a single plant. 
According to another record, four individuals were found in celery stubs 
at Portalis, New Mexico, August 18, 1909. At Gove, Kansas, Septem- 
ber 22, 1908, this species did much damage to sugar beets. It has also 
been found feeding at the roots of sunflowers at Manhattan, Kansas. 

Description op Life-History Stages 

The Egg. — The egg (PI. 12, fig. 2) superficially resembles those of 
other related genera, such as Cydocephala, Phyllophaga, Anomald, and 
Euphoria. It is almost globular in form, one axis being slightly longer. 
When freshly laid, it is about 1.6-1.8 mm. long and as development 
proceeds an enlargement occurs so that, when ready to hatch, it has 
increased to about 2.5 mm. It is pure white in color, smooth, and 
shining. As the embryo develops within, the color changes to a duller 
white and some of the lustre is lost. A few days after deposition, the 
young larva can be discerned through the ^ell. Just previous to 
hatching, larval segmentation, movement of the appendages, and the 
opening and closing of the brownish mandibles can be observed. 

Eggs are laid at the bases of plants, preferably in soil, containing a 
large amoimt of decaying organic matter. In laboratory cages, they 
were laid in loose soil to the depth of 5-6 inches. Oviposition occurs 
as early as May 29 at Manhattan. In outdoor cages, the first eggs 
hatched on June 19. In hatching, the larva,- doubled over within the 
egg, splits the shell in the region back of the head. By merely straight- 
ening out the body, the anterior half of the larva beeomee free, while 
the shell remains attached to the dorsal surface of the abdomen. The 
larva, by bending the body and pushing with its head, fin^y works it- 
self entirely free. These efforts are aided by twisting movwnents and 
rubbing against the surrounding soil. :S# 

The average duration of the egg stage of 555 6^® I®-® 

with a maximum of 22 days and a minimum (rf 7 days- Egg-laying 
began May 29 and lasted until July 24. Eggs ware not laid by females 
taken at lights after the latter date. 

The Larva. — The entire body of the newly hatched larva is white, 
except the brownish mandibles. A few hours after hatching, the head 
begins to darken imd takes on its characteristic brown color. The 
body assumes a characteristic bluish color, and after feeding for some 
time a black meconium, due to dirt in the alimentary tract, appears m 
the posterior end of the abdomen. 
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The full-giown larva (PI. 12, fig. 3) is about 31 mm. long and 9 mm. in 
maximum width. The head is brown in color and» rather roughly re- 
ticulated. The whole body color is of a bluish tinge as are the grubs 
in the genus Cydmphah. The spiracles are brown and somewhat 
prominent. The last abdominal segment bears ventrad a patch of 
short, strmght haii;^jja*g^ triangularly. The double row of spines, 
found in this region in Phyllophaga and other genera, is absent. Dor- 
sad, the last segment is devoid of hairs, but a few are present along the 
sides. The anal slit is transverse. Spines are present on the upper 
surface of the thorax and abdomen, but they do not seem to be as con- 
spicuous as in Phyllophaga. As is the case with other grubs, three 
pairs of legs are found. The larva may crawl either on its side or on 
its feet and, when disturbed, lies coiled on its side. 

In Kansas, the grubs have been found feeding on the roots of corn, 
oats, and wheat. They also thrive in soil that is rich in decaying 
organic matter, such as pasture land and freshly manured fields. In 
rearing cages, during the early part of the larval stage the grubs were 
successfully reared in soil mixed with manure. When about half 
grown, the larva were transferred to soil containing germinating wheat 
where they thrived on the roots, and frequently whole kernels of wheat 
were eaten before the seed had an opportunity to sprout. 

In soil cages, freshly hatched larva were frequently seen eating each 
other. This habit probably accounts for a considerable amount of the 
exceedingly high mortality in rearing cages. During the past summer, 
out of 555 larva hatched from eggs, only 38 were successfully reared 
through to the pupal stage. The greatest death-rate occurred in pot 
cages containing fairly large numbers of grubs. The mortality is also 
high in cages where the larva are kept isolated. 

The Prepdpal Stage.— -The grub, when fuU grown, sheds the 
meconial mass in the digestive tract and assumes a quiescent or pre- 
pupal stage. The body becomes smaller, being about 25 mm. long and 
7 mm. wide across the thorax. The bluish tinge is lost and the grub 
becomes white in appearance except for the last three or four abdominal 
segments which remain darker and are much wrinkled, giving this end 
of the body a glistening appearance. 

Previous to the transformation to the prepupal condition, the larva 
enlarges its burrow in the soil by packing the surrounding earth. Here 
it changes to tie prepupa and later to the pupa. The coiled prepupa 
lies on ite side and wriggles actively when disturbed. 

The combined length of the larval and prepupal stages was found to 
average 59.2 days for 36 specimens with a maximum of 80 days and a 
®inimum of 43 days. The following table shows the exact length of 
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Record 

No. 

EakM 

Beoffle 

Prepupn 

Length o( 

l«ml 

fdnya) 

Planted 

Length of 
Prepupri^j 

Stage . 

<dws) ^ 

^ -jSoBBplete 

Tine of 
■TTwilifflnia 

yim) 

6«5 

June 

33 

Aug. 

31 

69 

Sept. 

. 

5 

' ■ ■ 

: 6 -] 

' 75 

390 

June 

36 

Sept. 

1 

<7 

Sept. 

7 

HHUi! 

73 

472 

June 

38 

.4tig. 

21 

64 

Aug. 

M 


58 

533 

June 

28 

Aug. 

29 

62 

Sept. 

4 


68 

895 

July 

1 

Aug. 

21 

51 

Aug. 

26 


' 55 

1003 

July 

6 

Aug. 

23 

48 

Aug. 

29 . 


54 

1083 

July 

6 

Aug. 

SI 

58 

Sept. 

6 


62 

1020 

July 

8 

Aug. 

31 

54 

Sept. 

6 


60 

1637 

July 

8 

Aug. 

21 

M 

Aug. 

27 


50 

. 1624 

July 

9 

Aug. 

22 

46 

Aug. 

29 

6. 

61 

IMO 

July 

9 

Aug. 

28 

60 

Sept. 

3 

6 

66 

1628 

July 

9 

Sept. 

6 

58 

Sept. 

12 

7 

65 

1063 

July 

13 

Aug. 

29 

48 

Sept. 

5 

■ 7 

66 

1966 

July 

14 

Aug. 

21 

38 

Aug. 

28 

6 

43 

3037 

July 

14 

Aug. 

23 

40 

Aug. 

29 

6 

46 

2110 
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14 

Aug. 

26 

42 

Aug. 

31 

6 

48 

2006 

July 

14 

Aug. 

26 

43 

Sept. 

1 

6 

49 

2104 

July 

14 

Aug. 

28 

45 

Sept. 

3 

6 

61 

2048 

July 

14 

Sept. 

1 . 

49 

Sept. 

8 

■ 7. 

66 

1994 

July 

M 

Sept. 

1 

49 

Sept. 

7 

6 

65 

2073 

July 

14 

Sept. 

1 

49 

Sept. 

8 

7 ^ 

66 

2106 

July 

14 

Sept. 

2 

50 

Sept. 

10 

8 

68 

1979 

July 

14 

Sept 

3 

51 

Sept. 

12 

9 

60 

2030 

July 

14 

Sept. 

20 

68 

Sept. 

28 


76 

2030 

July 

14 

Sept. 

22 

70 

Oct. 

3 


80 

3127 

July 

15 

Bept. 

17 

64 * 

Sept. 

27 


74 

2752 

July 

21 

Sept. 

1 

42 

Sept 

9 


50 

2761 

July 

21 

Sept. 

6 

46 

Sept. 

13 


64 

2797 

July 

24 

Sept. 

22 

60 

Oct. 

2 


70 

2986 

July 

27 

Sept. 

5 

40 

Sept. 

13 


48 

3004 

July 

37 

Sept. 

16 

60 

Sept. 

24 


69 

3005 

July 

27 

Sept. 

22 

57 

Oet. 

1 


66 

2986 

July 

27 

Sept. 

26 

60 

Oct 

4 


69 

2990 

July 

28 

Sept. 

13 

47 

Sept. 

22 


66 

3052 

July 

28 

Sept 

16 

49 

Sept. 

24 


68 

3090 

July 

31 

S^t. 

27 

68 

Oct. 

8 

11 

69 


Aretace «.! 7J 59.2 


The average time for 36 individuals in the larval stage proper was 
52.1 days, with a maximum of 70 days and fi minimum of 40 days. 
The average prepupal stage for 36 individuals was 7.2 days, with a 
maximum of 11 days and a minimum of 4 days. , 

The Pupa.— The pupa (PL 12, fig, 4) is about 15 mm. long and 9 mm. 
in maximum width. Emergence from the old larval skin is accomplished 
by splitting the skin first along the epitsranial suture and finally almost 
the full length of the back. In some cases, the pupa remains within 
the moulted exoskeleton, while in others it twists its way out. When 
newly transformed, the pupa is creamy white in color but soon darkens 














9 V 

DeG.: (1) adults; (2) (3) larva; (4) pui>a {ventral view) ; (5) last ventral se 


nient of female; and (6) last ventral segment of male. 
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to a li(^ brown, the abdominal segments remaining somewhat lighter 
than the resit <rf ^ body. As a rule, the pupa lies on its back. The 
only moyemenl diseemable is a slight twisting of the abdomen. Sec- 
ondary serial characters (to be described later) can be seen through the 
pupal skin and the sexes are thus easily determined in this stage. The 
average length of the pupal period was found to be 19.1 days, with a 
maximum of 29 days and a minimum of 11 days. The first pupa of the 
season was found on July 30, and the last near the end of October. 

The Adult. — The adult (PI. 12, fig. 1) is a large, cumbersome, brown 
beetle, often mistaken for one of the June-bugs or May-beetles, al- 
though the circular depression of the thorax with its small tubercle and 
the strongly punctured elytra easily distinguishes it from them. The 
size varies from 11 mm. to 16 mm., the males usually, though not 
always, being the smaller. 

L. gibbpsw may be described as follows: robust, convex, rather broadly oval, 
slightly wider posteriorly, reddish-brown to blackish, somewhat paler on ventral 
surface, moderately shining. Mandibles three-toothed on outer edge. Labial 
palpi inserted at sides of meotum. Antennse lamellate, lO-jointed. Clypeus 
aubtriaogular, bidentate at distal edge, proximal margin with transverse carina. 
Clypeus and head with large confluent punctures. Kyes finely granulated, outer 
margin of head in front of eyes distinctly carinsted. Thorax wider than long, sides 
regularly rounded from base to apex, margin slightly reflexed. A small tubercle at 
apex, followed eaudad by a large cirealar depression. Surface finely punctate, 
punctures sparse and irr^iularly placed. Ventral surface of thorax and legs with 
long, dense, brown hairs. A small tubercle directly behind front coxse. Anterior 
tibia tridentate. Middle and posterior tibite, each with two pubescent carina on 
outer edge, giving appearance of extra corbels. Punctures of elytra coarser than those 
of thorax, in nearly regular rows on disk, at sides irregular. Scutellum very spusely 
punctured. Elytra subtruncate at tip. Pygidium exposed, triangular, finely and 
sparsely punctate. Ventral segments of abdomen smooth, shining, each with more 
or less distinct tra^verse row or aetigerous punctures near outer margins. Distal 
margin of last vcinral segment of male distinctly emarginate; of female, broadly 
rounded. 

The sexesiitre (fisting;ui8lied by the characters of the last ventral 
abdominal segment. In the male, there is a distinct emargination at 
the distal end d this segment, while in the female its margin is obtusely 
rounded (Pl.,:12, fig. 5-6). 

When handled, the adults often excrete a white viscid fluid from the 
posterior endef abdomen. They will extrude this liquid even when 
freshly transformed from the pupa. At this time the elytra are creamy 
white but clutngh hti a few hours to the characteristic brown color. 

The beefea ^ ABltracted to lights at night. During the day^ they 
burrow in^ jwil or hide beneath such objects on the ground as will 
pve themsMt& from the light. Mating occurs undeiground and in 
the darl^i riBlBsesq hiding places. During the past year, dvdwin- 
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tering adults were taken at lights as early as May 4, from which time 
on they were abundant until Jime 11. None were taken after this 
date until August 3. The lapse of time between these collections in- 
dicates a distinct separation of broods at Manhattan, although collec- 
tions made throughout the summer at Junction City, Kansas, seem to 
indicate a distinct overlapping of broods at that fJace. The adults, 
which hibernate in the soil at depths ranging from six inches to four 
feet, emei^e during the first warm nights of the following spring. 

Summing up the life-history of L. gibbosus, adults are present in the 
soil throughout the winter and early spring. During the latter part 
of April, or the first few days of May, and continuing throughout the 
summer, they emerge at night and fly to lights, returning to the soil 
before daybreak. During the summer of 1916, eggs were plentiful 
at Manhattan from the last of May to late in July. Larv* were pres- 
ent from June throughout the remainder of the summer and early fall, 
and pup* from the last of July to the last of October. 

Natural Enemies 

The common toad {Bufo americam) is an important predaceous 
enemy of the adults, especially at night while they are flying at lights. 
Riley and Howard (1886, p. 189) cite the chuck-will ’s-widow as an 
enemy. Beal (1900, p. 70; 1911, p. 56) found adults in the stomachs 
of the crow blackbird and the flicker, while Judd (1902, p. 103; 1905, 
p. 41) found them in the warbler and mentions feeding the beetles to 
bobwhites. 

During the past summer, three species of sarcophagid flies, Sar- 
cophaga helicis Tns., S. cimbicis Tns., and S. rudis Aid. (MS.),‘ emerged 
from dead adults. The larva; of the three parasites probably leave the 
dead adults when mature and pupate in the soil. 

The grubs are attacked by what appears to be two mstinct bacterial 
diseases, one of which produces pink and the other black lesions on the 
body. In rearing cages, fungi attack and kill many of the grubs. 

Remedial Measures 

No satisfactory method of control can be given for this species- 
Fall plowing, unless it be done early enough to break up the pupal cells, 
is practically useless, for the adults, when disturbed, can easily dig back 
into the loosened soil. ^The time of pupation extends over so long a 
period that no special time could be set to destroy the pupa by plowing. 

Because of the preference of both the grubs and b^tles for soil rich 
in decaying matter, it is evidently advisable, in regions where corn is 
damaged, not to plant com in freshly broken pasture land. 


* Detennined by Dr. J. M. Aldrich, of the tJ. S. Bureau of Bitomology. 
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OH THE LIFE-HISTORX AND SUCCESSFUL INTRODUCTION 
INTO THE UNITED STATES OF THE SICILIAN 
MEALY-BUG PARASITE' 

By Harry Scott Smits 

The Citrus Mealy-bug (Pseudococcus ciln (Risso)) has been hnown 
to entomologists for many years as a troublesome greenhouse pest. 
It is only in comparatively recent times, however, that it has become an 
insect of economic importance in the orchard. In Florida it has been 
known as an out-door pest for some time. In California its first ap- 
pearance as an enemy of orchards is obscure, although it was familiar on 
citrus in San Diego county as early as 1880. Since 1908 it has as- 
sumed a position of great importance in this state in the orange and 
lemon groves and much investigational work has been carried on in the 
attempt to control it. Up to the present time no great success has 
been achieved in this line, since it does not succumb readily to any of 
the methods of spraying and fumigation which are successfully used 
against other coccids found in citrus orchards. 

There are a number of enemies of the Citrus Mealy-bug in California, 
some of which are of great importance at times. The most effective of 
these are the Brown Laoewings (SympheroUm califomicus Banto and 
others). Leucopis bella Loew is occasionally of importance, and Cryp- 
tolcemus montrouzieri, a ladybird which was introduced by Koebele in 
the early nineties, at times renders great service close to the seacoast. 
There is only one internal parasite which is at all common, that is Chry- 
soplatycerus splendens (Howard) , an Encyrtid which attacks the half- 
grown to full-grown mealy-bugs. It is of very little economic impor- 
tance, however, since it breeds slowly and is local in its distribution. 

During the summer of 1914 the California State Horticultural Com- 
mission maintained a laboratory at Palermo, Sicily, for the purpose of 
obtaining and introducing into this state any promising enemies of the 
Citrus Mealy-bug or of the Black Scale which might be found there. 
The collecting of mealy-bugs was undertaken by Mr. Henry L. Viereck 
and several shipments of these insects were forwarded to Sacramento. 
From one of these lots of mealy-bugs we were successful in rearing a few 
specimens of the odd little parasite which forms the subject of this 
paper. These were placed in a cage containing lemons infested with 
mealy-bugs and breeding took plaCe with rapidity. Before many 
months we were enabled to place large colonies in the orchards of 
southern California. 


‘ Occasional contributions from the California State Insectaiy No. 4. 
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Identity op the Species 

This parasite was at first thought to be a species of the genus Lepto- 
mastM, a genus of which there have been recorded three species, one 
having the mealy-bug as its host. The insect was later studied by Mr. 
Girault, however, through the courtesy of Dr. Howard. He found it 
to represent a new species in the genus ParaleptomasHx, which he had 
only a short-time before described. He named the species abnormis 
and it was described in the Entomologist (London), vol. 48, pp. 184-185. 
It is one of the ectromine Encyrtids, in which group occur a number 
of important coccid parasites. 

The Adult 

The adult of Paralepiomaslix abnormis Girault is very striking in 
appearance, due to its peculiar habit of holding its wings aloft when 
walking about, aS is shown in the illustration. One wing is held in such 
a manner that it appears to be broken at the base. The peculiar 
banded wings are the most conspicuous part of the parasite’s anatomy 
and will always serve to identify it among our California scale parasites. 
For a detailed description I transcribe herewith Mr. Girault ’s original 
characterization. 

fonafo.— Length, 1.00 mm. 

Diffeis from the deacription of the genotype in being like species of LeptmasHx 
except that the postmarginal vein is elongate, a third longer than the lender stigma], 
and over thrice the length of the marginal, the latter barely twice longer than wide. 

Golden] yellow — often dusky yellow — ^marked with dusky black as follows: Distal 
half to two-thirxls of the abdomen, bulb of scape, cephalic aspect of the last two pairs 
of coxae; funiclee 1 and 2, club, proximal two-thirds of pedicel above, a conspicuous 
streak along the dorsal scape for its entire length, dorso-lateral edge; and frequently 
the entire disk of pronotum and scutum. Best of antenuse pallid dusky, the scape, 
abdomen, pedicel, pro- and mesopleurum silvery. Propodeum blackish except 
laterad of the sgiiracle. Venation dusky. Apex of caudal wing and a longitudinal 
oblique streak opposite the submarginal vein, dusky. Fore wing conspicupusly tri- 
faeciate, the first cross-stripe smallest, incomplete, obliqued caudo-proximad froni 
before the bend of the submarginal vein; the second is complete, broader caudad, from 
the postmarginal vein; the third is largest, across just before the apex, not very broad, 
divided at middle narrowly and obscurely by a less dusky streak. Pedicel somewhat 
longer than wide at apex, somewhat shorter than funicle 1, which is two and a half 
times longer than wide; funicles 3 and following each being somewhat longer than 1. 
Club joints subequal to the pedicel. Head densely scaly punctate. Axilhe with a 
thort Carina between them. Scrobes distinct, not joined above. Dorsal thorax mth 
a short silveiy pubescence. 

Ihc male is about the same, but the third or distal stripe of the fore wing may be 
oearly absent, usually distinct. The scape is more compressed, the pedicel barely 
iongerthan wdde, the club solid, the flagellar joints (excluding the pedicel) aH some- 
what longer and with scattered, rather long hairs, the funicle joints shorter than the 
club. 
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Habits of Adult 

PardepUmastix abrwrmis takes very kindly to domestication and is 
a very satisfactory parasite with which to work, since it is not affected 
adversely by confinement. It is industrious in habits and swarms 
about over infested fruit and plants in a businesslike manner, keeping 
constantly on the move in its search for a suitable hosts It is not easily 
disturbed and will not fly unless forced to do so. In' the orchards 
where it has become established one to a dozen may be found upon a 
leaf where they are continually seeking young mealy-bugs. 

' OVIPOSITION 

Oviposition takes place as soon as the adult has emerged and its 
wings have hardened, so that oogenesis must occur to a large extent 
before the adult parasite leaves its host. The younger stages of the 
Citrus Mealy-bug, first and second, are preferred as hosts. I have 
not observed oviposition in the last stage, although it would probably 
occur when this stage is forced upon the parasite. In the process o( 
oviposition there is very little preliminary work, the female simply 
examining the host casually with her antennse, then turning, inserting 
the ovipositor into the host’s body, and depositing the eggs in a com- 
paratively short period of time. The mealy-bug resents the attack 
by a considerable amount of squirming, but it is never sufficient to 
deter the parasite from carrying out her purpose. In nature she ap- 
parently places but one egg in a host, or at least one only reaches 
maturity, but when forced to do so she will deposit as many as 100 
eggs in a single mealy-bug. 

The Egg 

The egg is of the usual oval shape with a minute projection at one 
end, very inconspicuous as compared with the stalk of many Encyrtid 
eggs. The egg proper is filled with granular matter which gradually 
becomes darker and more conspicuous as the em- 
bryo develops. There is no visible sculpture. 
The egg floats about freely in the body cavity 

Fig. 9. Parakp- of the host and hatching takes place. in about five 
tmattix, ovarian days. The ovarian egg is a quite different appear- 
egg. (Original.) ing object, as the accompanying illustration shows, 

there being a short neck or stalk with the egg proper 
at one end, and an enlargement at the other, nearly the size of the por- 
tion containing the embryo. Thisenlargement is transparent and is lost 
during or immediately after the process of oviposition. The function 
of this peculiar body is unknown to me, although it proJtaibly acts as a 
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reservoir of the egg contents at the time of deposition. It is certainly 
not used as a breathing tube as is the case with many related parasites, 
since the egg is not attached to the host, but is free in the host’s body 
cavity. 

The Young Larva 


The newly-hatched larva is without distinguishing characters, being 
transparent and with very indistinct segmentation, excepting that 
what might be termed the cephalic segments are set off from the others 
by a rather distinct suture, giving it somewhat the appearance of a 
young Ichneumonid larva. The mandibles are exceedingly minute 
and difficult to 
see, even with 
a high power 
compound mi- 
croscope. The 
second stage is 



similar to the 
first excepting 
that the ce- 


Fig. 10- ParaUptmrmtix, Fig. 11. Parakptmnatiix, 
2d stage larva. (Originai.) 2d stage, mandibles. (Orig- 
inal.) 


phalic segments 

are more conspicuous, as are also the mandibles, and the caudal end is 


more attenuate, giving it still more the appearance of a young Ich- 


neumohid. The skin of this stage is roughened, making it appear 


to be covered with minute tubercles. At the caudal end there 


is frequently a darkened area which may be the first stage moult skin. 


The Mature Larva 


The full-grown larva is of the usual Encyrtid type, with nothing 
characteristic excepting its mandibles. These are much larger and 
more conspicuous than in the second stage and slightly different in 



12. Porolepto- 
last stage, mandi- 
Mes. (Origiiial.) 


shape. It now rapidly devours the entire con- 
tents of its host’s body which is killed in the 
process, the latter becoming much extended and 
cylindrical in shape so that it is easily distin- 
guished from a healthy mealy-bug. The host 
now turns to an amber color and under the 
microscope the larva may be observed through 
the skin of the host. A condition is assumed 


• very similar to a “mummified” aphid. These 


mummies” are very characteristic and may be found in great clusters 
m the cage or orchard where the parasite is abundant. 
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The Pupa 

The larva dischai^ its meconium into one end of the hMt’s shell 
as soon as full-fed and moults for the last time. The pupa is trans- 
parent at first, but soon the eyes become pigmented 
and gradually the entire stage takes on a darker 
appearance. Emergence is effected by the cutting 
away of one end of the shell, after which the adult 
issues, dries itself and is ready for oviposition. 

The entire life-history of this parasite requires from 
25 to 45 days, depending upon the temperature. 

Sexes and Parthenogenesis 
The two sexes are about equally divided as to 
numbers, although the females are slightlyin excess. 
While copulation takes place freely, this parasite, in 
common with most if not all Encyrtids, can repro- 
duce parthenogenetically. In this case the progeny 
are males only. 

Hosts 

The principal host is the common mealy-bug Peeudococcus diri 
(Risso) . While it occasionally will deposit eggs in the related species, 
Pseudococeus bakeri, I have never succeeded in rearing it on that host, 
the young parasites probably being destroyed by phagocytosis. Mr. 
0. H. Swezey of the Hawaiian Sugar Planters Station informs me that 
he has succeeded in getting it to breed upon the Sugar-cane Mealy-bug 
Pseudococms sacchari, but it does not thrive greatly on that species. 

Method of Rearing foe Life-History Study 
The most convenient way of rearing this and other parasites of 
Pseudococcus cilri in the laboratory for life-history work has been found 
to be the use of infested green lemons. These are placed in a cage 
composed of a plaster of Paris base, into which is embedded a coil of 
wire which forms a support for the lemon. Over the lemon is placed 
a glass cylinder or chimney with a gauze or tissue paper top which 
permits of ventilation. A sufficient amount of moisture is usually 
supplied by the evaporation from the lemon. If the lemon tends to 
dry up, moisture may be added by placing the plaster base in a basin 
of water. 

Rearing foe Orchard Comnization 
For orchard colonization it is of course desirable to rear these para 
sites in large numbers and this has been successfully accomplished y 
the use of both lemons and potato sprouts. For the latter met o 
trays three inches deep and about sixteen inches square are filled 
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A layer of potatoes and the interspaces filled with moistened sand. 
These trays are put in a warm dark place and sprouting occurs in a 
short time. Mealy-bugs are then introduced and breeding takes place 
very rapidly. These trays are made so that they will fit interchange- 
ably in the breeding cages. In order to supply new host material in 
any breeding cage, it is only necessary to place the older tray on the 
lowef shelf, with the fresh tray above. In this way all the parasites 
which may occur on the old tray as young larvae or pupae within the 
mealy-bugs sure retained. This proc^ of shifting the trays downward 
as each fresh tray is added, is continued until all parasites have reached 
maturity, when the older material is discarded. By this method we 
have been able to take thousands of adult parasites daily from the 
breeding cages for liberation in the orchards. 

Handling and Shipment op Parasites fob Colonization 
The adults are collected from the cloth walls and top of the cage by 
use of a glass cylinder about two inches in diameter and eight inches 
long. This is provided with a cork at one end into which is inserted a 
short piece of 8 mm. glass tubing. This tube projects through the 
cork on the inside of the glass cylinder in such a way as to prevent the 
escape of the captured parasites. The cylinder itself is lightly filled 
with finely shredded paper upon which the parasites may rest. They 
are shipped or taken in person to the field colonies in these cylinders. 
UTien shipped by mail the cylinder is wrapped in moist sphagnum 
moss and this is then packed in a pasteboard box in its entirety. 
The method is very satisfactory for shipment within the state, but 
when sent to points outside the infested mealy-bugs themselves are 
forwarded, since the adult parasites do not survive a long hard journey. 
When colonizing the parasites in the orchard the cylinder is usually 
tied horizontally in a crotch of the tree and both corks removed. This 
prevents injury from storms. Where possible, not less than five to 
ten thousand are placed in a single colony. 

Present Distribution 

This parasite has been distributed pretty thoroughly throughout 
the mealy-bug infested sections of the state and has become established 
in practically every colony. The principal regions are the counties of 
los Angeles, San Diego, Ventura, Santa Barbara, and Yuba, the latter 
in the northern part of the state, the former all south of the Tehaehapi 
mountains. The species has also been sent to the Hawaiian Islands 
snd to Florida. 

Economic Importance of Paraleptomastk abnormis 

There are at least two important general requirements which a para- 
fite must fulfill if it is to bpcome of value in the control of its host and 
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the measure of success it wilh SidueTe witt ^lspend largely upon how 
completely these requiremeats are fulfilled, lii the flnt pla^ it must 
fill a gap in the natural conM the host isseet, tibat is to s^ it must 
not attack a stage of the host that is already SUhieotto hea-^ attack 
by other parasites. In other words, it rnuatiorm a new elemwit in the 
biological complex surrounding the pest. The secmid nsqifiiement is 
that it must be able to adapt itself and thrive under itei^ environ- 
ment, not only in relation to climate but in relation to atti$cial condi- 
tions which are brought about by man. At the preaent time Paralep- 
tonmtix abtwrmit seems to be all that could be desired in tins direction. 
There is no parasite occurring in California which effectively destroys 
the first and second stages of the mealy-bug. These are eaten to a 
large extent by predaceous insects, but the parasitised individuals 
after they have reached a certain degree of development are refused by 
these predators. This has been observed frequently in the orchard, 
large numbers of the mummies being found in trees whare the mealy- 
bugs are severely attacked by ladybirds and lace-wings. Its adapta- 
tion to environmental conditions is almost perfect. Coming from 
Sicily, it finds here a climate almost the exact duplicate of the one 
where it originated. By passing through two winters quite as severe 
as the average — if one may correctly speak of a California winter as 
severe— it has proven itself able to withstand our lowest temperature. 
At Marysville, adults were collected in large numbers a week after 
two freezes. It has also proven its ability to undergo successfully the 
hot dry summers of the interior valleys of this state. In our citrus 
orchards, many of which are infested by Black, Bed and Purple Scale, 
it must be able to survive fumigation for those pests. In many of the 
orchards under observation it has successfully passed through two 
fumigations, probably as larvae and pupae within the young mealy-bugs. 
Spraying does not destroy it, excepting where it is successful in killing 
the meady-bugs. 

The question now arises as to what we may rightfully expect from 
the introduction of this parasite. It is now thriving and increasing 
rapidly in all the field colonies. The remarkable way in which it has 
increased during the short time since it has been introduced, the fact 
that it has proven itself adapted to environmental conditions, and the 
fact that it fills a gap in the natural control of the host, justifies, I b®' 
lieve, the hope that it will become of great economic value. It is too 
much, of course, to expect that this parsaite alone will be able entirely 
to Control the Citrus Mealy-bug, but its introduction will certainly 
prove an important step toward that desired eiid. Time alone will 
show its true worth to the citrus industry. 
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Plate 13 



Adult of PuTolepUmastix on the surface of a 
lemon. Greatly enlarged. (From Vicreck, Mon. 
Bui, State Hurt. Comm.) 



Paraleptomastiz ahnormis, male and female. (Original photo- 
graph from life.) 
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Plate 14 



Cages used in life-history work. (From Vicrcck, 
Mon. Bui., State Hort. Comm.) 



Mealy-bug-infested potato sprouts, usedinpropag.ation of parasites. (From 
Branigan, Mon. Bui., State Ilort. Comm.) 
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SOME PROBLEMS ITT INSECT CONTROL ABOUT ABATTOIRS 
AND PACKING HOUSES' 

By F. C. Bishopp, U. D^partmtnt AgrictiUw6y Bureau of Entomology 

J Introddctoby 

The attitude of the public in general toward the source and method 
of production of its food supplies had been largely a passive one. An 
increased interest along these lines is being exhibited and improved 
methods of handling foodstuffs are in evidence. Nowhere have rules 
of sanitation been more grossly abused than in the preparation and 
handling of foods of animal origin which constitute so large a part of 
the diet of the American people. The action of federal , state and mu- 
nicipal authorities has brought about during the last decade marked 
improvement of sanitary conditions under which meat food products 
are produced. While these activities have not always involved cam- 
paigns against flies they have always resulted in affecting fly control 
in some degree'. ; Possibly the greatest advance along the line of im- 
proving the quality and cleanliness of this group of products has been 
made by the operation of the federal meat inspection act as carried 
out by the United States Bureau of Animal Industry. 

The question of producing animal products in a sanitary way has 
many sides, and the meat inspection service has been ever aw^e to 
the possibilities of improving in various and sundry ways the efficiency 
of their service. The question of fly control has received no little at- 
tention from them, but many problems of a special nature arose which 
resulted in the request that the Bureau of Entomology cooperate with 
them in the study of the relation of insects to the packing industry. 

Mr. George H. Shaw, Sanitary Engineer of the Bureau of Animal 
Industry, working under the general direction of Dr. R. P. Steddom, 
chief of the meat inspection division, had given the question of fly re- 
pression some attention before the Bureau of Entomology took up the 
work, and these gentlemen, as well as inspectors in charge of federal 
■neat inspection in different parts of the country, have shown hearty 
cooperation in the conduct of the investigation which has been carried 
en for the greater part of two seasons by Mr. E. W. Laake and the 
writer. 

One of the encouraging features of the work is the general accept- 
ance as an unquestioned fact that flies and other food-infesting in- 
sects are a menace to public health and should be controlled. This 
Speaks highly of the educational propaganda along this line which Dr. 

Howa rd has been foremost in promoting. Nearly all of the fed- 

Published by permission of the chief of the Bureau of Entcsnoiogy. 
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era! inspectois and many of the officere of the packing establishments 
have shown interest in the question of insect control about the respec- 
tive establishments. In many cases the packers are inclined to delay 
putting into force measures recommended and attempt to justify their 
attitude with the statement that little can be done toward control as 
long as municipalities immediately surrounding them do nothing along 
this line. In many other instances, however, the superintendents of 
meat packing plants have cooperated heartily in all control work un- 
dertaken. The work, in so far as it appertains to establishments un- 
der federal control, is progressing very satisfactorily. It might be 
mentioned that this is one of a few instances where recommendations 
looking toward the control of insects can be successfully put into effect 
by law, but here, as in most other cases, educational work can be 
largely depended upon to bring results. 

Some of the Special Ppoblemb Involved 

In general, it is found that the packing houses under bad fly condi- 
tions produce the major part of the flies and other insects which give 
annoyance about the respective premises. On the other hand, when 
these plants eliminate practically all breeding places, flies still exist 
in considerable numbers and it must be conceded that large numbers 
come from surrqunding breeding grounds not under the control of the 
establishments. Unfortunately, many packing houses are located in 
districts where the conditions are favorable to insects and in turn the 
establishments themselves tend to produce this class of conditions in 
their environs. In some cases portions of cities abutting the packing 
house and stock yards districts are inadequately provided with sewera 
and many other insanitary conditions prevail. It has also been ob- 
served that city dumping grounds, where all sorts of refuse is accumu- 
lated and flies are bred in myriads, often are not far removed from 
slaughter house districts. The houses themselves, on account of the 
production of various types of attractive odors, seem to have a ten- 
dency to center the flies from all of these outlying districts in their im- 
mediate environs. Hence the proprietors and operators are confronted 


Explanation op Plate 15 

1. Dump at slaughter house showing method of filling low places with paunch 

manure and other refuse. Note the roughened appearance of pile at left due to 
bunxing of dry portions, and smoke from fire at right. Unfortunately burning o 
fr egh material which will produce flira in great numbers is difficult under out- oor 
conditions. , , 

2. Small rendering plant where fly conditions are very bad, Note offal on pi^ 
form with open bin containing bones behind it. The meat is largely disposed o Y 
maggots. Photographs by H- P. Wood. (Original,) 
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TOth a problwn not only of preventing the breeding of flies on their own 
premises, but of destroying those which are so freely contributed by 
surrounding breeding places. In addition to those insanitary condi- 
tions mentioned, it is not infrequent to find rendering plants, both for 
garbage and dead animals, glue works, fertilizer factories and city 
sewer discharges located in the same districts. Fortunately, engi- 
neers have devised means of greatly reducing the amount of odor given 
off by the various manufactming processes involved, and still fusther 
development along this line in under way. This should render not 
only the establishments less attractive to flies, but should also aid in 
improving city conditions in the vicinity of such plants. 

Another condition, which is somewhat different from that encoun- 
tered in most fly control work, is the accumulation of large amounts 
of material of vastly different kinds which, when not receiving proper 
attention, produces abundant breeding places for many species of in- 
sects. For example, it was formerly not uncommon to find on some 
packing house premises, enormous piles of manure from cattle paunch 
—in some cases several hundred feet long — tons of undried blood and 
meat tankage often infested with maggots when shipped in from smaller 
plants, carloads of bones of various kinds which furnished admirable 
breeding conditions for a number of species of blow-flies, thousands of 
sheep pelts which in some cases were air-dried and bred flies during the 
process, warehouses full of hoofs, horns and various classes of dried 
bones which produced swarms of hide and ham beetles as well as skip- 
per-flies. In the immediate environs of slaughter plants it was for- 
merly the practice to dry hog hair on the ground. In some instances 
acres of hair fields were found, and during the drying these bred num- 
bers of flies beyond comprehension. Sometimes great areas exist in 
the vicinity which are covered with manure removed from stock yards 
and in cleaning cars. Numerous temporary breeding places are pro- 
duced by the breaking or clogging of pipes or boiling over of stick- 
water vats which may render many square yards of earth suitable for 
breeding myriads of flies. In some of the large plants the fertilizer 
industry is carried on in large proportions. The receipt of many cars 
of dried bones at such establishments is not uncommon, and we have 
found these to be fertile breeding places for the so-called skipper-fly. 
Many other eonditions favorable for fly attraction and breeding naight 
be cited. 

There are some advantages in the usual grouping together of a num- 
ber of packing establishments in one district, for in these cases the 
operators usu^y have complete control of such districts and if they 
Assume the proper attitude much beneficial work can be done through 
them. White the meat inspection service does not exercise direct 
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control over the stock yards, in a number <rf important centers the es- 
tablishment proprietors own a controlling interest in these yards and 
hence much improvement can be brought about if their attention is 
directed to the existence of insanitary conditions in such yards. This 
applies more especially to the larger establishments, nearly all of which 
are under government inspection. > 

In those plants which are under proper supervision an opportunity 
is afforded for systematic efforts toward the immediate alleviation 
and ultimate ehmination of these conditions. A somewhat different 
and much more serious set of conditions prevail at the small slaughter 
houses not under inspection. In nearly all these no facilities are pro- 
vided for the utilization of any of the offal or manufacture of any by- 
products which results in the production of exceedingly insanitary 
conditions instead of giving clean premises and a substantial financial 
return. In some instances hogs are yarded around the uninspected 
slaughter houses where they feed upon the blood and offal, and thus 
are subjected to dangers of infection with tuberculosis and other dis- 
eases, as well as internal parasites, to say nothing of the indescribable 
fly-breeding conditions produced. The wallows made interfere with 
drainage and the blood and remaining portions of entrails, bones, etc., 
accumulate in the surface mud and sometimes render the entire pen 
a prolific fly-breeding ground. In other instances the maggots and 
bacteria are depended upon to dispose of the entrails and clean the 
bones. Usually the flies emerging from their filthy environment have 
ready access to the slaughter house, the interior of which is usually in 
keeping with the outdoor conditions. Little or no effort is usually made 
to prevent flies in countless numbers from swarming over the freshly 
skinned animals, but some precautions, such as killing late in the even- 
ing or the generation of smudges, are necessary to prevent the blowing 
of the meat, which, nevertheless, frequently occurs. These crude 
steps are taken not for sanitary reasons so much as to avoid loss from 
trimming or the danger of the meat exhibiting to the prospective buyer 
some gross evidence of the very obnoxious conditions under which it 
was prepared. 


Species of Insects Concerned 

The insects which cause trouble about packing houses may be di- 
vided into three groups: The Diptera — including house-flies, blow- 
flies and others; the cockroaches, and ham and hide beetles. From 
the point of view of the packer and the sanitarian, the house-fly and 
various species of blow-flies are of by far the greatest importance. The 
season of the activity of blow-flies is somewhat greato' than that ol 
the house-fly on account of the varied seasonal hatdts of the different 
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species concerned. In general, it may be said that the blow-flies give 
greatest annc^ance about the inedible departments of the establish- 
menfa and where fresh blood is present. While the house-flies also 
exist under these conditions they are found in greatest numbers about 
the portions of the plants where the finished products are to be found. 
They are especially numerous about the various loading docks and in 
sausage rooms. House-flies may also give annoyance in certain de- 
partments where scarcely a blow-fly is to be seen. They are also very 
troublesome in the wholesale markets connected with the packing 
establishments. Although the kind and number of blow-flies vary 
somewhat in different regions, it may be said, in a general way, that 
the common black blow-fly, Phormia regina, is the most troublesome 
of this group. In the middle of the season it is often supplemented 
or replaced by the green-flues, Lueilia ccBsar and L. smcala, and oc- 
curring with it is the large bluebottle-fly, Cynomyia cadaverina, and 
several species of Calliphora, notably erythrocephala, vomitoria, col- 
oradengis, and irideseens. In the South the screw-worm-fly, Chry- 
miyia nuiceUarid, often becomes excessively abundant during the 
summer season, while the other species mentioned are greatly reduced 
in numbers or entirely disappear. Several species of Sarcophagids 
are also in evidence during the summer months, but they are usually 
not present in great numbers and ^m less prone to enter buildings. 
The black anthomyid flies, Ophyra aeneicens and 0. leucostoma, are 
sometimes present in considerable numbers, but are to be found only 
rarely within buildings. The former of these is found only in the 
Southern States. Fannia canicularis and scalaris are common, but 
are not given to free visits to animal products. The skipper-fly, Pio- 
phila cosei, is usually present during the summer months about nearly 
every establishment, but on account of the care exercised in protect- 
ing cured meats it is seldom of any particular importance except in 
branch houses where it often causes considerable loss. 

The three species of cockroaches commonly found in the United 
States are present in greater or less numbers about packing houses. 
Their abundance and the consequent danger of contamination of food 
products by them is greatly lessened by the construction of buildings 
of steel, concrete and brick. In some of the older plants they are a 
source of much annoyance. 

The hkm and hide beetles, hke the skipper-fly, seldom do any ma- 
terial dami^ to products about the estabhshments, due to' care ex- 
oicised in handling material subject to their attack. They have been 
■sported as doing considerable damage to products in branch houses 
wd about small establishments not under government supervision. 
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Lines Followed in Control 

It has been the practice of packing concerns beret(rfore to sp^d all 
the funds used improving the appearance of their premises on the 
front of the grounds. This plan is being changed considerably and 
much attention is given to the cleaning and beautifying of the interior 
portions of the grounds. 

On account of the conditions mentioned in the preceding pages it 
has been found necessary to practice nearly all known means of fly 
control. The first consideration is to abolish breeding places. Thk 
demands many permanent improvements. It has been found best, 
from the standpoint of the operator as well as from the sanitarian’s 
point of view, to permanently abolish in so far as possible all breeding 
places rather than to depend on giving them constant attention. As 
illustrations of the permanent improvements desirable may be given 
the construction of good buildings for aU manufacturing processes, 
especially where tanking and other work which is conducive to the 
attraction and breeding of flies is done. This permits of thorough clean- 
ing in these inedible departments as well as iq the portions of the plant 
where products intended for food are handled. The installation of 
modern equipment with ample capacity for use in such processes as 
tankage drying, hair drying and bone drying, and also a provision 
for ample storage room. The concreting of horse stalls and holding 
pens for stock and areas where paunch manure, stable manure and 
hog hair are loaded are usually necessary to attain the ends desired. 
The prompt shipment of manure and undried hog hair, green bones 
and hides should be insisted upon when this method of disposal is 
followed. When hog hair, horns, hoofs and bones are dried at the 
plant this must be done promptly and thoroughly. The proper tank- 
ing of bones has also been found to decrease the amount of fiy breeding 
in this class of material, especially if the bone tankage is stored under 
roof. 

Probably the most important single improvement which can be 
installed is an incinerator with a capacity sufficient to handle aU ref- 
use, such as paunch manure, stable manure, settlings from catch 
basins, and damaged crates and other containers, soiled wrappers and 
sawdust, all of which are attractive to flies. The question of the in- 
stallation of incinerators is one which deserves consideration by every 
municipality, as weU as the packing houses. 

When all possible breeding places have been eliminated there still 
exist some places — ^usually of a temporary nature — ^which must be 
treated for the destruction of maggots and the prevention of egg-layins 
by the flies. It has been found that often a very smaU leak in a blood 
conveyor or stick water tank will produce favorable breeding places 
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in the soil adjacent for great numbers of flies, and accidents leading 
to the infestation of the ground or in case of accumulation of tem- 
porary breeding materials it is necessary to use some larvicide. Crude 
petroleum has been found very helpful in preventing breeding in these 
temporary situations. Where the amount of the breeding material 
is large, however, the oil does not succeed in killing all of the maggots 
unless applied very freely and frequently. The application of crude 
petroleum to the grounds of the packing houses also aids in keeping 
down dust, which is an additional good feature. Where incineration 
is not practiced, the use of borax on paunch manure and other breed- 
ing media has been found satisfactory. It is also effective in treat- 
ing temporary breeding places of various types. It has been used at 
about the same rate as that recommended for the treatment of stable 
manure. The prompt covering of breeding materials on dumps with 
fuller’s earth, which has been discarded after use in lard refining, has 
been found to check fly breeding materially, but should be employed 
only as a supplemental or temporary measiue. 

On account of the attractiveness to flies of abattoirs and packing 
establishments we hold that fly traps fill a very distinct place in con- 
trol work under such conditions. While the Hodge type window 
trap has been found of some value under certain conditions, in general 
it seems best to attempt to attract the flies into traps on the outside 
of the building rather than to catch them in the windows or within the 
departments. The kind of bait used has to be modified to suit the 
conditions and the species of flies present. The mucous membranes 
from hog' intestines (a by-product of sausage casing manufacture) 
has been found to be by far the most attractive bait for blow-flies, and 
also catches a large percentage of house-flies. On account of its odor 
this material cannot be used around edible departments and in front 
of the establishments. As has been explained, the house-fly predom- 
inates in such situations and therefore stale beer or some other good 
house-fly bait is satisfactory in these situations. The simple conical 
trap as described by the Department has been found most effective 
and durable. 

In wholesale markets and departments where edible products are 
manufactured, it is important that practically all flies be excluded, 
for this purpose, window screening is largely employed, but under 
conditions which often exist these are not sufficient as the flies gain 
entrance through doors which are being opened very frequently. 
Slowing devices have been employed in such passage-ways with some 
encceas, and Hodge traps or fly exits through the window screens are 
lihlpful in keeping the numjmr of flies on the inside to a minimum. 
Illher difficulties in fly exclusion are met with in keeping flies from 
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entering through the chutes with the live stock. Some iaspectors have 
found it poesible to exclude most flies by (Hoviding & eonsid^tfle dark- 
ened space before the cattle enter the knocking pens. 

The question of reducing odors, which has been touched upon, is 
an important one. It had been found that flies are at^eted con- 
siderable distances on account of the odor produced by packing es- 
tablishments, and it is believed that the number of flies attracted is 
largely in proportion to the volume of this odor. 

The methods of handling finished edible products often have to be 
modified considerably to avoid contamination from flies. The prompt 
passage of the carcasses into the coolers is an important step, and the 
covering of various products also helps to maintain a higher degree 
of cleanliness. Thus much fresh meat is provided with light cover- 
ings, hams and sausages are wrapped with care and attention is gives 
to the protection from fly contamination of meats when on wagons. 

It is not infrequent that shipments of hams and bacon held for some 
time in branch houses become infested with skipper-flies and these 
are returned to the producing house. On accoimt of the fear of intro- 
ducing this pest into the storage rooms, the packers usually destroy 
such meats immediately regardless of the extent of infestation. This 
causes a considerable loss which might be avoided. The loes from ham 
beetles is of similar nature. The proper wrapping of these materials 
reduces the chances of infestation and it is important that they be 
stored in clean, dry rooms carefully screened with fine mesh wire. 

Cockroach control depends to a considerable extent upon the con- 
ditions of the buildings. The number of roaches is alwa^ greatly 
reduced in modem structures free from wood, and under such condi- 
tions there is seldom any trouble owing to the common practice of 
freely using hot water and steam in cleaning up all departments. Stor- 
age rooms are sometimes infested, and under these and certain other 
conditions the use of sodium fluoride can be depended upon to elimi- 
nate the trouble very shortly. 

In conclusion, a word more should be said about the sanitary con- 
ditions of establishments under government inspection and those with- 
out adequate inspection. While meat bearing the stamp of govern- 
ment inspection is sometimes sold slightly higher than uninspected 
meat, there is certainly a marked difference in the value d the product, 
from the standpoint of the consumer, and possibly some difference in 
the cost of production. It may be of intereet to know that the Bureau 
of Animal Industry reports- that over 62,000,000 animab were in- 
spected in the 875 establishments under governm«it inspection during 
the fiscal year ending July 1, 1916. It is ^timated that over 40,000,'- 
000 animals are slau^tered on the farm and by small butchers, all of 
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which peo*ived no inspection. On account of the intennittent killing 
on fanns, the ly conditions there are far less objectionable than in the 
gmail slaughter houses. The fly conditions in most abattoirs not under 
inspectien are beyond description, and one need but to pass through 
one of these and one of those plants receiving proper inspection to be 
convinced of the undesirability of buying uninspected products and the 
need of state or municipal control over such establishments. It may 
be said that most of the fly control measures found applicable for use 
in government inspected plants are equally so in the uninspected ones 
though some modification is often necessary. The first step toward 
mitigation of the fly trouble is to secure effective supervision and con- 
trol over such plants. Where incineration is not feasible, prompt 
burial under two feet of soil after the offal has been sprinkled with 
borax, the thorough screening of buildings and the installation of 
covered drains wilt accomplish much in reduction of fly numbers. 


WORK ON WHITE PINE BLISTER RUST IN MINNESOTA, 
1916 

By F. L. Washburn 
Abstract 

The rust has been discovered in four places only along the eastern 
boundary of Minnesota, close to the St. Croix river, two of which are 
nursery infections. One of these nurserymen is known to have brought 
diseased trees from an old nursery in Wisconsin, just across the river, 
said trees being a portion of a lot shipped through Hill of Dundee, III., 
to a Wisconsin nurseryman in 1908 or 1909. We have worked in 
close cooperation with the Plant Pathology Department, aided in part 
by the State Forestry Service. Camp was established on the St. 
Croix river, and scouting^under the direction of the State Entomologist 
was carried on up and down the river for a distance of about fifty 
■uiles, with the results as above stated. Ih the two nurseries men- 
tioned, all five-leaf pines and all currants and gooseberries were de- 
stroyed by burning, said nurseries being under quarantine as regards 
this material until destruction of Stare. Shipments from these nurs- 
®es designated as “leads” were traced and destroyed wherever the 
shghtest suspicion was entertained of the presence of blister rust. In 
the neighborhood of Dry Creek eradication area was outlined and all 
Jtibes within the area as far as possible destroyed by workmen and 
Aperts in the employ part of the time by the State Entomologist and 
^ portion of the time by the federal government, although federal funds 
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were used more particularly in the survey work. Precautions were 
taken to prevent the spread of spores on the part of workmen by 
spraying the workmen at the end of working procedures with a 
weak solution of formaldehyde. All four of these infections lay within 
a distance of 50 miles along the St. Croix river. The last infection at 
Pine Hollow Creek was found late in the season at the time of the first 
frosts, so eradication of Ribes at that time was not .practical. 

We believe Minnesota has a reasonable hope of eradicating the 
disease within its borders, and to that end the legislature is being 
pushed, and appropriation asked for from our state legislature. In 
planning the work for next year, we are promised coSperation on the ' 
part of Wisconsin authorities and it has been recommended that the 
work in Minnesota be arranged in such a way as to give to the Plant 
Pathologist with the cooperation of the State Forest Service, the 
eradication of diseased or dangerous material along the St. Croix, and 
survey and eradication in nurseri^, parks and cemeteries and private 
plantings to the State Entomologist. 

(This address was illustrated by lantern slides.) 


ROTES ON AN INTRODDCED WEEVIL {CEUTORHYNCHUS 
MARGIRATUS PAYE.) 

By J. A. Htslop, Bureau of EnUmdofy, WashinsUm, D. C. 

In sweepings from a mixed meadow at Bridgeport, N. Y., on the 
southern shore of Lake Oneida, early in the spring of 1914, large num- 
bers of a small weevil which I then took to be RMnoncus pyrrhojms 
Lee., were found, particularly from those parts of the field where 
weeds predominated. Knowing that Rhinoncus pyrrhojm lived in 
the stems of Polygonum sjyp., no further attention was given to these 
beetles. 

In May, 1916, while supervising the construction of an experimental 
tile drainage system at«the same point, the writer’s attention was 
called by Messrs. C. E. Ellis and C. D. La Rue of the State School of 
Forestry, who were then studying the flora of the experimental pW, 
to some small larv® feeding on 4he seed of dandelion (Taraxacum 
officinale Web.). The insects proved to be the European weevil 
Ceutmhynchus rrmrginatus SchonL, at that time unrecorded from tte 
country. Since preparing this paper Blatchley and Leng have pu 
fished their monumental work on North American Rhynchophora- 
In this work the species is first recorded from North America, bwg 
taken in Massachusetts, etc., and having been reared from dandelion 
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by Prof. Glen W. Herrick at Ithaca, N. Y. Mr. E. A. Schwarz, of the 
U. S. Nationd Museum, very kmdly determined this material and in , 
doing so remarked that he had collected the adults on Plummer’s 
Island near Washington, D. C., about ten years ago. On reexamining 
the materia! collected in 1914, it also proved to be this beetle and not 
UUnoncm pyrrhopus for which it was originally mistaken. The out- 
break at Bridgeport was very general, nearly every seed head of the 
dandelion being infested, which seems to indicate that the insect has 
been established there for several years. Mr. Schwarz's recprd from 
Maryland and the records published by Blatchley and Leng indicate a 
wide distribution in the Eastern States. That this insect should be 
established for so long a time and in so wide and generally collected a 
territory and still be unrecorded seemed quite remarkable. The genus 
contains Other species of economic importance, among which might be 
mentioned Ceutorhynchus rapce Gyll., the common cabbage weevil, C. 
quadridens, another introduced species which Chittenden records 
attacking radish, cabbage, carrots, etc., on Long Island, and the new 
species recorded and described by Pierce' (C. lesqueUm Pierce) which is 
a serious cabbage pest in Texas. The only published European 
observations on the habits of this beetle, those of J. H. Kawall pub- 
lished fifty years ago in the Stettener Entomologische Zeitung,^ are so 
minutely paralleled by our observations that I herewith publish a free 
translation. 

The species C. maTginalus Payk. was long recognized as a variety of 
funetiger Schonn, the more recent workers now recognize the insects 
as a distinct species, and from the localities we conclude that the one 
spoken of by Hawaii as puncliger was in reality marginalus Payk. 

“As early as 1859 I had noticed on the seed heads of Taraxicum 
offidnaU Wigg. (the dandelion), which had split open and spread out 
their seed feathers, and after the seed had blown away, that the fruit 
receptacle was often stained with brown on the upper surface and 
eaten out cavities were to be seen. I had not, however, found the 
originator of this damage. At last I had the good fortune to find a 
seed head in an opening in the seed capsule of which a footless whitish 
maggot had wedged itself. I placed this find in a box but the little 
animal failed to transform, the maggot shrivelling up probably from 
lack of moisture. The following year I searched vainly for such 
larvae. Eaten out fruit capsules were easily to be found but were al- 
ways empty. Notwithstanding this I again began the fruitless search 
in May, 1861. I continued to examine the completely opened heads 
and also the unopened buds. I then b^an to examine the seed heads 
npon which the drivelled petals were still adhering but which could be 
knocked off with a very slight touch, these seed heads were still closed. 

‘ Joum. Boon. Ent. vol. IH, p. 386, 1910. 

’ Stett. Ent Zeit., TOl. XXVIII, p. 118, 1867. 
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The seed was nearly ripe but had not yet expanded. Here I found the 
larvee in the seed capsules, they had eaten out the inner half and them- 
selves occupied the space from which they had removed the contents. 
I found two or three larvse in a seed heed, these left the seed, as soon 
as the tatter spread out, and fell to the earth into which they crawled 
and pupated. The development to the imago does not take place in 
the seed heads. At first I thought 1 would obtain from these larva 
Trypeta leontodorUis and hoped to get some accurate information on the 
metamorphosis of this boring fly about which Low has swd, ‘It is for 
Trypeta UonlodorUis that a very distinct food has been ^ven, not the 
same itds certain as that of the closely allied species which are placed 
together here. (Alleg. Nat. Zeit. IV, 1847, p. 295.) The results were 
very different, however, as these larvee proved to be coleopterous. 
The larva is footless with wrinkled folds, the segments being whitish 
li" long, when outstretched in crawling 2" long and J" in diameter; 
head golden brown, mandibles darker, head small and roundish not 
as wide nor as high as the body; body narrowed from front to back, 
naked. 

“There emerged from larv» which left the seed beads on the 30th 
of May, six specimens of a beetle on June the 26th and these were 
Caeliodes {Cryplorhynchus) punetiger Schh. The time of transformation 
was from 27 to 28 days. On the 8th of June, 1863, 1 found ten larvs 
of these beetles in the seed head of this plant, and in the heads of the 
same plant at the same time, I also found the seed eaten out by another 
larva. These latter are 1 }" long, darker than C.punctijer with a black- 
ish head, sharply constricted segments and three pair of blackish lep. 
They wedged themselves very tightly between the seeds and were 
whitish in colot. Hearings of these gave beetles of OKfcm bicolor.” 

On June the 8th, 1916, 1 collected one hundred and twenty flower 
heads of dandelion' that had but recently finished blooming. The 
blossom closes tightly (Fig. 14 g), just prior to tlmowing off the 
withered petals and expanding the seed carriers into the characteristic 
nebulous globe with which we are so familiar, and it is at this time 
that the larvm are most easily found in the flower heads. When the 
seed heads open, they crawl out, drop to the ground and burrow down 
about the base of the plant to a depth of approximately one-half 
inch where they construct small oval earthern cells, which can easily 
be removed from the surrounding earth without crushing (Fig. 14 b), 
in which they pupate. Infested seed heads can easily be recognized by 
the black exudations on the outer surface of the calyx (Fig. 14 s), 
probably caused by the entrance of the young larv® or oviposition, 
The larv® feed principally on the seed (Fig. 14 h, i, j) but bn several 
oecasions larv® were found among the withered flower petals. Sev- 
enty of these flower beads were dissected to determine jhe amount 
of damage the insects were doing. From these disseotionB we found 
that the average number of larv® in a flower head was 3.7, tke 
percentage of seed damag^ being 27.6. 
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. ^ myjOTted mievil marginatus Payk.). a. Adult, 

aspect; 6. Irtpeal ^^^pect; u. larva, laiml aspect; d. larval head, doraal 
twvil^u -wdidi «u1ck;a; dandeljon floral head containii^ 

1 .ol . and j. individual damped seeds; 
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By the first of July all the adults had emerged. The locality was 
revisited on October 20th at which time adult beetles were to be found 
under the litter at the base of the dandelion plants and undoubtedly 
these insects hibernate as adults. 

An insect which can destroy approximately one-quarter of the seed 
crop of a noxious weed is no small faetor in farm economics. The 
dandelion, on the other hand, is now quite extensively used as a green 
vegetable in certain parts of the country and here the insect in question 
when abundant will be a crop pest. 


THE TWO-BANDED FUNGUS BEETLE* 


By F. H. Chittenden, Sc. D., In Charge of Truck Crop and Stored Prodvd Inutl 

Ineeetigationai Bureau of Entomotogy, Untied Slates Department of Agrictdlwe 

Introduction 

Among species of tenebrionid beetles which habitually frequent 
mills, granaries, and other storehouses is a species belonging to s 
diflferent group from any of the several flour beetles, the tribe Diapermi, 
which is mostly composed of species which live on Jungus or dead oi 
decaying vegetable matter— the two-banded fungus beetle (Alplii- 
tophaffus bifaseiatus Say). This species, though now cosmopolitan 
and credited with exotic origin, would appear to be one of the few 
cosmopolites native to America, from which country it was described 
by Say in 1824 (1). This origin, however, is decidedly doubtful. 

In 1832 it was redescribed by Stephens (2) from England under the 
name of Alphitophagus quadripustdatus, the genus having been 
especially erected for this species. It has only been in somewhat 
recent years that the identity of Phylethus bifaseiatus Say with the 
European form has been established. 

Descriptive 


The Beetle 

In appearance this pretty little beetle, shown in Figure 15, resembles 
some of the fungus-eating Mycetophagid®, to which family belongs 
Typhaa fumata, an insect of similar habits, more than it does any of 
the other farinivorous Tenebrionid®. In form it is elongate oval, 
convex, depressed, and a little less than one eighth of an inch long. 
Its color is red brown, with two broad black bands across the elytra or 
wing-covers. 


‘ Published by permission of the Secretary of Agriculture 
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Since the writer’s experiments on this species seem to establish it as 
innoxious, its description will be limited to the original characterization 
of the genus and of the species by Stephens and Say, respectively, 
which are here transcribed. 

The Genus 

Genus AlpkiUtphaguB Steph. 

Anteniue slightly elongate, and a little increasing in stoutness to the apex, 11* 
jointed, basal joint robust, second minute, third and fourth of nearly equal length, 
slightly elongate, fifth and sixth also equal, stouter and somewhat cup-shapedi 
four fallowing subquadrate, a little produced within, 
and thickened at the apex, terminal subglobose, 
largest. Palpi short, with the terminal joint slightly 
thickened, somewhat triangular; mentum suboordate; 
head euborbiculate: thorax transFerae, rounded in 
front, convex: body oval, convex; elytra free; wings 
ample: legs slender; tibjse simple, all similar; tarsi 
heteromerous, with entire joints. (Stephens (2).) 

The Species 

Alphitophagus Ufaiciatus Say 
Body reddish-bmwn, punctured; head reddish- 
lack: eyes black: palpi whitish: thorax with a dusky 
obsolete spot on the middle, and another on each 
side; angles rounded; punctures very minute, dense: 
elytra yeflowish-fulvous, with punctured etriie; a broad 
band in the middle, another near the tip, and scutellor Fig. 16. Alphilaphatut 

regiou, black: feet pale reddish-brown. (Say (1).) hijasdatw. (Origin^,) 

Stnontmt 

The following synonymy is recognized by Seidlitz: 

Alpkilffphagiu btfaicialia Say 

? DiaperU bifasciaia Say (1), Journ. Ac. Phil., vol. Ill, p. 268, 1823. 

Diaperis picta Mdndtrids (1), Cat. rais., p. 203, 1832, 

Alphitopimgua quadrijmtalatut Stephens-Illus., Brit. Ent. Mand., vol. V, p. 12, 
1832. 

Neomida picta Faldermana-Fauna Franscauc, vol. II, p. 65, 1837. 

Pbylethu) populi Redtenbacher (1), Fauna Austr., p. 589, 1849. 

Phykthus juadripmtulaivi Mulsant (1), Col. Fr, Latig., p. 204, 1854. 

AlpItUophaffus bifaiciaius Hamilton (1), Entomologica Americana, vol. VI, 1890. 

Biologic Notes 

Aside from two notes published in Insect Life, (10), (12), the notes 
IB this Bureau are limited. In the writer’s personal experience with 
the species in and about the city of Washington, it baa often been 
found in spoiled cereals and sweepings from the floor^ of feed stores, 
uhd in one instance the writer found specimens, April 29, in spillings 
of bran and similar material that had fallen through the cracks of a 
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railway statioB platform used for the reoei^n of grain, lour, and 
feed at Branchville, Md. 

During July, 1898, correspondence was had with amWn|; company 
at Mt. Pleasant, Iowa, in regard to several species of grim insects, of 
which this insect was one. September 25, 1906, the late M, V. 
Slingerland sent this species in a lot of mill products from Plattsburg, 
N. Y. which was also infested by the European grain moth {Tinea 
granefloL.). 

Mr. Schwarz informs the writer that at Dallas, on the Hood River 
in Oregon, the species is often found out of doors, being commonly 
beaten from bushes and found running on the sand, and that in the 
District of Columbia it inhabits a fungus growing upon trees. 

In the streets of Washington, D. C., the beetles occur in great 
numbers on the window-panes of stores, where they are attracted by 
the electric lights. The beetles are comparatively active, free runners 
and 6yets. 

A number of experiments were made by the writer to ascertain the 
true habits and life-history of the species. Beetles taken at electric 
light and placed in dry cornmeal June 13 perished without any larvs 
developing. Beetles afterward placed in cornmeal, which was kept 
moist and in which fermentation took place, lived for a long time 
and several generations were developed. That a considerable degree 
of moisture is necessary to this species when in an immature condition 
was proved .when in the course of dry experiments all died and shriv- 
elled up in a very short time. Even a portion (rf those which were 
confined,in vials fitted with rubber stoppers met with a like fate. 

At one time beetles were placed in fermenting cornmeal (May 10) 
and a new generation was produced in 38 days; the weather being cool, 
will account for the period. 

In a rearing of fermenting meal and flour in which the beetles were 
placed on June 22, a new generation of beetles was produced in 32 
days. During half of this time the weather was unseasonably cool, 
but it was ascertained by means of a thermometer that the temperature 
of the rearing jar was about 10° F. warmer than that of the room m 
which the experiment took place. 

The eggs were not observed, but the pupa period was ascertained 
to be six days in the hot weather of August. Allowing six days for the 
prdoabie period of the egg, this will give a larval pKiod of between 
three and four weeks for ordinary summer weather. • 

Litebatobe 

The literature of this species is practically limited to descriptive 
matter and to brief notices of habits or occurrence. 
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Menti<m of its habits was made by Stephens in 1832 (2), who 
stated that the types of quadripustvlatus were reared from flour, and 
that the spetaes was also found “in the decaying floor of a malt house 
in Cambridge (England).” 

Mulsant (4) recorded the capture of the insect under hark; Duval (5) 
stated that it occurred in debris gathered in a stable; Redtenbacher (6) 
wrote that it lives under decaying vegetable matter; E. A. Fitch (7) and 
others that it was found in “corn” (presumably wheat) in storehouses 
and granaries in England. 

Schioedte (9), who gave a description of the lan'a and pupa with 
illustrations, states briefly that the species lives in storehouses, in 
flour and in bread. 

What appears to be the earliest mention of its occurrence indoors 
in the United States is that published by this Bureau in 1889 (10). 
This is in the form of extracts from correspondence with McPherson 
& Stevens, Sprague, Wash. Our correspondents stated that this 
insect seemed to breed under basement floors and to come up and 
fly away on warm days. The insects did not appear to work in 
wheat bins but rather in flour dust in dark places. They were stated 
to be present all the winter and spring and at the time of writing 
were very numerous. 

Several remedies were tried and Persian insect powder was found 
to be effective. 

Prof. L. Bruner, writing in 1893 (11) stated of this species, which 
he included in a list of insect enemies of small grain, that if it were 
allowed to increase unmolested it might become a very troublesome 
pest. 

The species is included in a list of insects observed in stored products 
exhibited at the Columbian Exposition at Chic^o, in 1893 (12). 
The observation was made by Mr. E. A. Schwarz, who noticed the 
beetles in dried fruit from one of the Central American countries. 

SuUUART 

This minute insect as its name, fungus beetle, would indicate, is 
a feeder on fungi such as molds and has never been actually observed 
attacking perfectly fresh material. It is a scavenger and is usually 
found in refuse, such as decaying vegetable matter, in flour and feed 
stores, m mills and in grain warehouses, and is not uncommon in the 
open as well as indoors. 

It requires a considerable degr^ of moisture for development and is 
capable of developing in ordinary summer weather in the District of 

urabia in about the same time as other indoor insects of its size — ; 
'u four to six weeks. 



286 JODENAL OF ECONOMIC ENTOMOLOGY (Vol. 10 

It has been observed in dour, com meal, bread and under bark and 
in decaying wood and some other material, including dried fruit. 
It is cosmopolitan and, although abundant nearly everywhere, is 
not often reported in great numbers. 

Control 

As to remedies, the species is hardly worth considering. It has 
been noted above that Persian insect powder has been found effective. 
When storehouses, mills, stables and other buildings where stored 
materials are kept contain other insects which are injurious, this 
species will, of course, succumb to standard remedies such as fumi- 
gants and heat. 

It should be unnecessary to add that the insect would not be apt 
to multiply in any great numbers if scrupulous cleanliness of buildings 
is maintained. 
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fdrther trial of sulphur-arsenate of lead dust 

AGAINST THE STRAWBERRY WEEVIL* 

By Thomas J. Headlee, Ph.D., Nm Brunsmck, N. J, 

Last year before this Association it was shown by the writer that 
sulphur-arsenate of lead dust when maintained as a rather complete 
coating from the time bud-cutting begins until most of the huds have 
opened gives, in the case of the Heritage variety, almost complete 
protection from the strawberry weevil {Anthonomus signalus Say). 
It was stated at that time also that the protective action seemed to 
be due to a repellent effect. 

The results were so surprising that confirmatory tests were planned 
for the season of 1916. The tests involved the treatment of straw- 
berries on at least two farms in each of three counties. The plots to 
which the writer gave most careful attention were located on the farm 
of Mr. William Oeser of Cologne, N. J. 

Mr. Ellwood Douglass ably and conscientiously assisted in the tests 
at Cologne and took charge of those elsewhere in Atlantic County, 
while Mr. Warren Oley and Mr. George T. Reid performed the same 
tasks in Cumberland and Burlington Counties, respectively. While 
a large measure of protection was obtained in each of the counties 
included in the tests, the best results were had on the plots on Mr. 
Oeser’s farm. 

The arrangement of the plots in this test are shown in the accom- 
panying diagram. 

At this point the first treatment was given before the Champion 
buds had hardly appeared and just as injury began on the Heritage. 
Considering the lateness of the Champion it seemed advisable for the 
sake of thorough protection to dust three times instead of two as is 
usual in dealing with a single variety. The dusts were applied with a 
Tow-Lemons one-man dust gun but the experience with it demon- 
strated the need for traction or power machinery in dealing with 

“Poiitributdon No. 2 from the Entomologiosl Laboratory of Rutgers Collet and 
ti** M J. Agr. Bb 5 )t, Stations. 
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brge areas. Fairly ^od results on small areas were had among 
hmghboring farmers by applications throu|^ a cherae cloth Ibag or even 
by the hand alone. 

The results of the treatments in this test are Set down on an acre 
basis although the whole patch amounted to only two acrej. 


Dora 


CtuunpioD 


Herittge 



AiBenstcri 

Kadandfl^ 

(Itol) 


Untreated 


Arsenate of 

lead onjjr 


Sulphur 

0^ 


Untreated 


Sulphur 
and lead 

(Itol) 


Untreated 


Sulphur 

and lead 
(ItoS) 


Untreated 


TTiis year the number of buds cut in the treated plots after the 
treatments began increased to greater extent thah it did last yen- 
The writer believe this to be due to less careful covering incidental 
to making the applications on a commercially practicable plan. The 
mixtures are shown to be decidedly more effective than either of the 
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constituent substances, and this, it is thou^t is due tp the more 
complete coating effected by the mbrture because of its better flowing 
qualities. The one to five mixture is equally as good as the one to 
one and much less expensive. 

The increase in crop obtained by the applications is about 200 per 
cent. In the other tests the increase ranged from barely perceptible 
when the bud cutting on the check was low to more than 100 per 
cent when it was high. 

The returns at Cologne, while larger than those obtained elsewhere, 
are due to the maintenance of a more complete coating of the buds 
during the critical period, and should be susceptible of being dupli- 
cated or bettered when sufficient care and intelligence are employed. 


LITTLE KNOWN WESTERN PLANT LICE. H 

By W. M. Davidson, V. S. Bweau oj Entomology, WalntU Creel, Cal.' 

Vacma dryophila Schrank (?). Figs. 16, 1 to 3. 

Chaitophona sp. Davidson, Jons. Econ. Ent., Peb., 1914, p. 128. 

The apterous vivipara (erroneously thought at the time to be the 
stem mother) and young sexual were described by me in 1914 under the 
name of Chaitophmis sp., the young sexual somewhat resembling the 
spinous dimorphic forms found in the ChaitophorinoB in species living 
on maple and box elder. However, after other forms had been en- 
countered it became obvious that the species’ was widely separated 
from Chaitophona, and that it belonged to a small group in which the 
sexes are small and wingless and in which the true female deposits 
normally but one winter egg. In their sexual characteristics the 
Vaeuninte approach the Schizoneurinte and Pemphiginte but the habits 
of the other forms more nearly approach those of the Chaitophorina 
and the Lachnina. 

In the species with which we are concerned the stem mothers hatch 
about the beginning of March, at a time when the buds of the oak have 
not perceptibly swollen. The lice feed at the base of a bud and are 
at first dark olive green with erect white spines. As they grow they 
become darker and mature individuals are brown. They remain at the 
base of the bud and produce a generation of young which become 
apterous viviparte and in turn give birth to the third generation. Some 
of the third generation become nymphs and later acquire wings. The 
second and third generation apterse are bright green with antennse 
and legs pale hyaline greenish white. The pupae are similar in color 


^Publiahed with the permission of the Chi^ of the Bureau of Entomology* 
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jnd have in addition, at the base of the abdomen, two pairs of con- 
spicuous yellow areas. The second generation matures about the 
second week in April and the third generation about the beginning of 
{day. The nymphs are apparently not abundant and the single 
cringed specimen I have collected may be described as fdllows: 

Head, thorax, scutellum, sternal plates dark olive green, shining; antennas and 
legs pale yellow hyaline, the two basal antennal joints dark olive green as the head; 
eyes red, compound; prothorax, wing insertions, abdomen yellowish-green; cornicles 
brown; oauda pale green; wing veins brown, narrowly bordered dusky; beak pale, 
jpical third dusky; head evenly rounded in front as in apterte; eyes and ocelli 
prominent. At the base of each antenna, intad, on the margin of the head is an 
acute pale tubercle of about the else of the central ocellus. Antennce about half the 
body in length, B-jointed, III sub-equal to IV and V combined; beak reaches third 
coxae; thoracic lobes partly fused; wings carried horizontal, third discoidal vein un- 
branbhed in one wing and with a branch at apex in the other; hind wing with one 
discoidal; comieles pore-like; cauda small, globular; abdomen robust. Measurements 
(balsam mount); leiigth body .75 mm.; width body .36 mm.; antennte .39 mm. 
Date of ooUection, May 16, 1915. 

The above-described individual was submitted to Mr. A. C. Baker, 
U. S. Bureau of Entomology, Washington, D. C. Mr. Baker has 
pointed out the following differences between it and European speci- 
mens of V. dryophila in the U. S. National Museum collection: Typi- 
cal dryophUa has four circular sensoria and about 12 prominent hairs 
on antennal III, while the California specimen has no sensoria and not 
over 3 hairs; the thorax of typical dryophila is without any indication 
of lobes, whereas the California individual has the thorax partly divided 
into lobes. 

The spring colonies of apterae are greedily attended by ants and from 
their very gregarious' habits fall easy prey to predators. After May 
the only forms remainii^ are the young sexuals which are deposited 
by the alat» of the third generation during May. The spring col- 
onies feed both on the stalks and on the lower leaf surface but the 
sexes only in the latter location. The sexuals are often quite abun- 
dant and are not so gregarious as the spring forms. Although 
deposited in May they do not cast their first skin until September and 
are not mature until the latter part of November, 

The full-grown insects are of a pale lemon color with greyish antennse and legs, 
end the cornicles appear as brown-rimmed pores. They are armed with thick 
epines. The eyee ate simple, of 3 facets. The last antennal joint is markedly 
longer than the penultimate and about as long as III. It bears a fringed sensorium. 
The beak reaches to the second coxe. The male measures about .61 mm. by .23 mm., 
•stennae 21 mm., the female about .86 mm. by .44 mm., antennae .23 mm. After 
^ting the female deposits a sin^e egg in the axils of the buds. This egg is oval, 
hlhck, lightly cov^ed with silvery filaments previously noticeable on the sides of 
■seventh and ri^th abdominal segments of the female. 
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This species I have observed at Walaut Creek, Califs «n. the valley 
oak {Quercm lobata Nte) from the spring of 1913 to 1913. The insect 
is quite local and does not appear to spread appreciably, perhaps due 
to the scarcity of alates. In California there is a species on alder 
(Alnui rhornbifoUa Nutt.) which apparently belongs to thesame group 
of aphides and of which I have thus far taken only the ovipara (Stan- 
ford Upiversity, Nov., 1914, and Hopland, Sept., 1915). In color 
and shape this resembles the oak species but it has a differ«it arrange- 
ment and structure of spines. 

Callipterinella annvlala Koch. Figs. 16, 4 to 8. 

Chaiiophoms annulalus Koct. Die PdAnzenlauaeii. 

Chailophorm bdulas Buckton. Brit. Aphid. U. 

Chaiiophorus betake (Buckton) Gillette. Joobn. Econ. Ent., Aug., 1910. 
CallipterineUa anna^a (Koch) Van der Goot. Zur Systematik der Aphiden, 
Tijd. voor Ent., 1913. 

Considerable doubt has arisen about the placing of this species and 
in 1913 Van der Goot erected the new genus Callipterinella to contain 
it and Callipterus betularius Kalt. This latter species I have never 
seen but annulata has characters of MyzocalKs of the Callipterini 
(cornicles, antennal armature, etc.) and others of Thdrmma of the 
Chaitophorini (cauda, non-capitate hairs, length of antennte, etc.), 
but it cannot rightly belong to either. Van der Goot has placed it in 
the Callipterini which seems its right place, and whether or not his 
scheme of genera be accepted in toio there can hardly be any doubt 
concerning the validity of the genus Calliplerinella, as far as the species 
annxdala is concerned. The synonymy of Buckton’s belulce is taken 
from Van der Goot. 

According to Gillette (J. E. E., Aug. TO) this species has a wide dis- 
tribution in America for it b reported by hini|from Portland, Lansing, 
Albany, Geneva and Denver. In California it occurs together with 
the European Euceraphis beUda on imported Birch {BeUda alba) in- 
festing foliage and shoots. The prevailing color is reddbh-brown. 

Aptebous vivipakoos feuale (Fig. 16, 4). Reddiah-brown: body clothed with 
numerous long non-capitate bails; many dark brown transverse bands and latersl 
sub-circular and sub-quadrate areas occur on the dorsum : antennffi basally light-col- 
ored, apically dark brown, half as long as the body, clothed withdiart hairs; HI wi^ 
4 to 5 oval sensoria in a row on the sli^tly swollen basal half: hairs on forehead 
as long as antennal a^meita I and II oombined: legs quit* hairy; tarsi dusky, rest 
concolorous with the body ground coiort cornicles dark brma, aubspiadrate, .071 
mm, long, .068 mm. wide at base; eauda hardly ooqstrioted basally, wunded, dusky, 
.070 mm. long: anal plate dueky, emarginate: beak etout and ahoft,.Tsa®h^ antauu 
iwgin of second COME. Length of body 1 A3 mm. WidHi p£ body(Mth abdominal 
segment), .71 mm. Antennes; III .39 mm., IV AO mm, V .17 »»., VI .10 nuiL, 
ilament .19 mm. 
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OviPAiio^ fiaU#*, (Fig. 16, 6 ) . lagfat reddish-brown ; body clothed with nucoer* 
0118 long noii-caista.te hAin* head, protborax and a broad transverse band on ^ a ch 
of the lemWBing body segments dark brown; each of these segments has also a pair 
of lateraj^ 8 ul^qU)Khate brown areas, noticeably large on mesothorax, metatborax, 
jnd abdominal segakmt 8 : anbenns about half as long as the body, dark brown, 
l;^! seveibeyt^ of lU and basal half of IV pale yellow; HI thickened basally and 
00 this swoUen portion tfe 3 to 5 oval sensoria in a row: legs dark brown, base of 
femora and cudcUe part of tibi« pale yellowish-brown; legs hairy: under side of 
abdomen marked with rows of small faint brown ’spots: beak pale, apex brown; 
barely reaches second coxae: cornicles dark brown, subquadrate, .093 mm. long, 
.082 mm. wide at base; cauda pale reddish brown, obtusely conical, .066 mm. long: 
anal plate rounded: hind tibia bear on their sli^tly swollen basal half a great number 
of small circular smisoria: length of body 2.48 to 2.89 mm. Width of body (fifth 
abdominal segment) 1.07 to 1.22 mm. Antenn®; HI .54 mm., IV. 29 mm., V. 21 
mm., VI .15 mm., 6lament .27 mm. 

Male (Fig. 16, 6-8). Ground color reddish brown. The single specimen I have 
is almost destitute of hairs except on the legs and at the extremity of the body : 
brownish transvOTse bars, not reaching maigins, occur on disk of abdomen and spots 
of aimilar cokw occur (m lateral margins: abdominal segments 1 to 5 have 2 pairs of 
email lateral tubercles, the inner pairs the larger: antenmc almost as long as body; 
on both there are 17 circular sensoria on III and these occupy in a row the entire 
length of the joint; V and VI have each an unusually large apical sensorium and VI 
ks besides about 3 small ones; the sensoriation similar to that of the male of Calaphis 
belviaecoleni Fitch in fbat the fourth joint is unsensoriatedr beak reaches halfway 
betwetti second ttad third coxs: veins, of the wings thick and somewhat narrowly 
clouded; stigmatie vein obsjlete for its basal half; legs with short hairs: cornicles 
dusky brown, subquadratc, .07 mm. long: cauda rounded, slightly constricted basally, 
gre>': anal plate emarginate: length of body 1.92 mm. Width, maximum .73 mm. 
Aatennse; III nun., IV .29 mm., V .24 mm., VI .12 mm., filament ,24 mm. 

Male and apterous female taken the first half of October, 1913, at 
Oakland, Cal. Oviparous females taken October 23, 1915. at Walnut 
Creek, Cal. 

AphU fi£(hin€xicana CRll. var. pacijica var. nov. Fig. 16, 9 to 14. 

Autb viviPABOim rauALB (Fig. 1^ 9-1 1). Light green : head and prothorax olive- 
antenna black: thorax brownie-olive: cornicles and cauda light grey; beak pale, 
tip Wack: abdoiBen l^t gre^ with lateral rows of circular black spots: veins of 
^gs brown, nmiowly clouded; stigma and insertions greenish: legs yellowish-brown, 
hWal and femoral apices and tarsi black : st^na black : anal plate grey ; eyes dark red. 
Antenn* not on fnmtal tidjercles, reaclung to the fifth abdominal segment; filament 
long® than III; IV amd V suk^ual; swMoria cirmilar, of irregular size and those on 
HI not diqwsed in a row, 11 to 14 on III, 4 to 6 on IV, usual apical on V and VI 
except that oocawmaUy on V thwe are 1 or 2 extra about ^e middle of the segment: 
I^ethorax bears a pw of lateral tubercles : beak reaches to third pair of coxae ; second 
of third disdiMdal vein dightly nearw to the wing apex than to the first fork: 
abdominal seipient bears a p«r of lateral tubercles: cornicles imbricate, 
®ila]^^ at base, hu^er than antennal joint IV but not as long as III: cauda 
be usual ^pe erf tbe genus, ratha* laige, two-thirds the cornicles in length, 
with spines, length of body 12 mm. to 1.3 mm. Maximum width .46 mm' 
■56 mm. Wing expanse about 5 mm. Beak .46 mm. Cornicles .17 mm. to .2 mm. 
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Cauda .14 mm. Antenue ; HI .21 mm. to .26 mm., IV .14 mm. to .17 mm., V .14 img, 
to .17 mm., VI .11 mm. to .12 mm., filament .27 mm. to .31 mm. 

Afteboub viviPABODS FEUALB (Fig. 16, 12-14). lifdit green: Mitenn®, 
comielee, cauda hyaline greenish white; knees briefly and antminal V^ entirely 
dusky grey; eyes red: prothorax with prominent lateral tubwdes: a pair also on 
seventh abdominal segment: beak pale, apex dusky, reaching beyond second cora. 
Length of body 1.23 mm. Width .67 mm. Cornicles .27 mm. Cauda .19 non, 
Antenme; III .16 mm., IV .14 mm., V .13 nun., VI .11 mm., filament .21 mm. 
The pupa is pale green with lighteolored wing-pads. 

This species was taken at Walnut Creek, Cal., curling terminal 
leaves of cultivated red currant in June, 1915. What appears to have 
been the same species was collected at San Jose, Cal., in May, 1912, on 
the same host. Mr. A. C. Baker, Washington, D. C., to whom speci- 
mens were sent, compared these with the type of A. netHnexicana 
Ckll. and has written that the two varieties are very similar except 
that the California specimens have a longer distal antennal joint and 
slightly larger sensoria. The species is evidently near Aphis sanbmi 
Patch and Aphis ribis Sanborn. It differs from the former in the 
comparative lengths of antennal joints and cornicles and from the 
latter in its comparatively longer beak and in the sensoriation. The 
infestation at Walnut Creek was confined to a single small currant 
bush and was first noticed about the end of May. Before the end of 
July the lice had been entirely wiped out by predators. Late in the 
fall a few ovipar* of a species of Aphis were observed on the bush, 
but the species could not be identified. At the same time migrants and 
sexes of Myzus cyrwsbati Oestlund occurred on the plant. 

Type: U. S. National Museum Catalogue No. 20072.- 

Myzus ribifolii sp. nov. Fig. 16, 15 to 28. 

Stem mother (Fig. 16, 15, 16). Stout and broad; ground color pale green; head, 
baud of prothorax, thorax, and disk of abdomen brownish-black; the lateral margins 
of the aMomen and that part of the disk caudad of the comielee (except a median 
band on seventh segment) pale green; the dark color predominates; under side cf 
body pale green; cornicles, tip of cauda, coxae, trochanters, knees, tibiae and tarsi dark ‘ 
brownish-black; antemue pale green, articulations dusky brown: antermre on obvrous 
frontal tubercles which are slightly gibbous; first joint rather obscurely toothed, 
antennae from half to two-thirds the length of the body; III longer than the filament 
of VI, but shorter than whole df VI; V slightly exceeding TV; beak pale, tip dus^ 
reaches to second coxse: cornicles imbricated for their entire length, slightly thickenM 
at base: cauda slightly shorter than cornicles, ensifonn, the apex rather btatly 
rounded : hairs on forehead and antenme long, those on body and legs shorter, m 
places moderatdy abundant, very indistinctly capitate. Length of body 2.13 mm- 
Width (metathorax) 1.30 mm. Cornicles .21 mm. Cauda .19 mm. Beak .50 1™; 
Antenme; III .27 mm. to .29 mm., ly .16 mm., V .17 mm., VI .09 mm., filamcn o 
VI .23 mm. , . 

Stem mothers were collected at Redwood Canyon, near Waluo* 
Creek, Cal., towards end of March, 1915, in curled and blistered fotog® 
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of the wild flowering currant {Ribes glutiru>sum Benth,). In most 
of the curled leaves but one insect occurred and it is presumable that 
a single individual was able to bring about the malformation. The 
leaves bore noticeable yellow and pink blisters recalling those caused 
by 

Aftbbous vmPARons female, second generation (Fig. 16, 17-19). Yellowish- 
green in ground color, marked very much as is the stem mother, but some individuab 
lack the dark brown markings and have only orange-colored areas about the ba« 
of the cornicles; antenns basally pale, apically dark brown; cornicles {md caude 
biowni^-black; ooxs and tibue dark brown; 4 anterior femora greenish-yeUow 
posterior femmra black, the basal half ^e^Qish-yellow; tarsi duk brown; antenna 
reach to base of oomicles, relatively long» than those of the first generation bul 
pimilftf in structure; III bears on its basal h^f 4 to 7 sensoria; IV is longer tbai 
V; III and filament of VI sub-equal: cornicles and cauda much as in stem mother 
shape of former variable as base is sometimes constricted and at other times wid 
aed: beak reaches third cox»: hairs as in stem mother. Length of body 1.96 mm 
to 2.13 mm. Width (metathorax) .97 mm. to 1.07 mm. Cornicles .21 mm. to .2i 
mm. (average .23 mm.). Cauda .20 mm. Beak .53 mm. to .57 mm. Antenme; 
lit .33 mm. to .37 mm., IV .19 mm. to .23 mm., V .19 mm. to .21 mm., VI .07 
mm. to .09 mm., filament of VI .33 mm. to .34 mm. 

Taken during March, April and May, 1914 and 1915, in curled 
leaves. 

Alatb -miPAEOtrs female (Fig. 16, 20-22). Apple green; head, thorax, antennse, 
cornicles, apex of cauda, black or dark brown; legs yeliowish-green; apical half 
to two-thirds of femora, tibia and tarsi, blackish; base of antennal 111 pale; transverse 
rows of dark brown spots occur on dink of abdomen and lateral spots are sometimes 
present: Antennm longer than the body, thmr structure as in stem mother, 111 with 
from 29 to 35 tuberculate circular swisoria the whole length of joint, V and VI with 
usual apical sensoria; hairs numerous, about equal in length to the width of the 
joints; eyes dark red: beak reaches third coxse: wii^ as in Myzus; stigma and 
insertions green; first and second discoidals narrowly clouded; second fork of 
third discoidal Bears' wing apex than first fork: legs rather long and narrow: cornicles 
as in stem mother but considerably long^ and not thickened basally: cauda as in 
apterous forms: hairs of body are longer than in the apterous forms. Lei^h of 
b^y about 1.60 mm. Width (mesothorax) .67 mm. to .69 mm. Comides .25 mm. 
to .27 mTn . Cauda .20 mm. Beak .57 mm. Wing expanse 6.57 mm. to 6.66 mm. 
Antennse; III ,59 mm. to .66 mm., IV .33 mm. to .36 mm., V .30 mm. to .35 mm., 
VI .08 mm. to .10 mm., filament of VI .50 mm. to .57 mm. 

Collected with apterous forms during March, April and May, 1914 
and 1915. 

Oviparous FEMALE (Fig. 16,23-26). Pai€whiti8h-yeUow;eyesbrightred;thedark 
aiarkii^ of viviparous forms appear very faintly on the dorsum of the body 
® the ovipara; coxse, oomicles and cauda light grey; tarsi grey; joint VI of antennse 
8f®y, rest pale: ahteniue ha. 1 f the body in length; joint III with 3 to 4 circular sensoria 
6n basal half; V and VI with usual sensoria; V slightly longer than IV ; filament of 
^ ^onge^th^ III; frontal tubercles as in oth^ forms; hind tibia is dilated for its 
half and bears about 26 sensoria on this portion: oomicles and cauda as in ^te 
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f^zOAle but shorter. Length of body to L80 mm, Wi^th (third abdomii^l 

segment) .83 pun . to .90 mm. Cornicles .20 mm. CatidA .15 nmi. to .17 nun. Beak 
.40 mm. Anteniue; III .25 mm. to .26 mm., IV .13 mm. to .14 mm., V .14 mm. to 
.15 mm., yi .07 mm., filament of VI .26 mm. to .29 mm 

Collected in curled foliage May 7, 1914. 

Male pupa. Brick red; wing-pada whitish. Taken May 7, 1914 . 

Male (Fig. 16, 27, 28). General color red; head, thorax, cornicles, cauda, stemai 
black; antemue black, base of III light red; legs pale y^lowi^red, kn^ broadly, 
tars, apical half of tibue, black; stig^ and insertions of wing veins 

black, disooidals 1 and II narrowly clouded and thickened; eyes d^k rod: antenos 
much longer than body, on obvious frontal tubercles; U obtusely toothed; filament 
of VI longer than lU; IV longer than V; sensoriation III ^ to 44 mroidar tubercukte 
the whole length of joint, IV 10 to 12 dispersed throu^ut joint, V 8. to 14 (besides 
apical) disposed as on IV, VI 1 to 2 besides apical group: cornicles imbricated, cylin- 
(feical: cauda ensiform: beak reaches third coxs, pale, apex dudcy: legs long and 
narrow: abdbmen red^ with lateral brown spots and faint brown markings on disk: 
whole body clothed with hairs, of Which there are several rows. Length of body 
1.32 mm. to 1.54 mm. Width (m^thoiax) mm. to .60 mm. Gornicles .18 duq. 
to .19 mm. Cauda .16 mm. Expanse of wings 5.40 mm. Beak .49 mm. Antemue; 
III .59 mm. to .64 mm., IV .30 mra. to .40 mm., V .27 mm. to .36 mm., VI .08 mm. 
to .11 nun., filament of VI .63 mm. to .68 mm. 

Type: U. S. National Museum Catalogue, No. 20073. 

Taken in curled foliage May 20, 1913, and May 7, 1914. 

I have never located any winter eggs. The aphids are not to be 
found after the month of May and so I conclude that the winter eggs 
are deposited in this month and that tlley do not b^cb the spring 
following. The stem mothers must batcdr as early as February as I 
have collected mature second generation individuals in the last week 
of March. 


Explanation of Figubjc 16 

1-3. Vacuna dryoph^ (?). 1: Alate viviparous (7) female, head and antenna 
2: Male. 3: Oviparous female, and last antennal joint (enlarg^. ^ 

4-8. CaUij)Unnellaann\ilala. Apt^us viviparous female. 5 : Aptcnus ovipa- 
rous female, antenna. 6-8: Male. 6: antenna. 7: wing. 8: cornicle. 

9-14. Aphis neo-mexicana vat. pacijica. 9-11: Alate viviparous female. 9'. 
ant^ma. 10: cornicle. 11; cauda. 12-14: Apterous viv^tarous female. 12 : an- 
tama. 13: cornicle. 14: cauda. ' . 

15-28. Myzus nft^oiu. 15, 16: Stem mother. 16? antrum. 16: comidfl- 
17-19: Apterous viviparous female, 17: head and antenna. 18: oormcle. Id- 
cauda. 20-22: Alate viviparous female, 20: antenna. 21: 22: cauda. 

23-26: Oviparous female. 23: antenna. 34: oomide. 26; cauda. 26 : hind tibia. 
27, 28: Male. 27: antenna. 28: eomicle. 
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Scientific Notes 

The AwgftiimAig grain motfi {SUoiroga cerealdla Oliv.) is Uie subjeet id much com- 
plaint, especudly in Pennsylvania, in York injury b^ng ohiefy to what. 

Wanted: Specimens <d (Estridm. Dr, C. fl. T. Tovns^id has und^ way a ep^ 
cial study of the (Ehtrid flies. He is e^cial^ desirous of obtaining specimens of the 
larva of any species of Cepherumyia which, as is well known, are found more or leas 
commonly in the nasal passages of deer. It is requested that the Bureau agents ob- 
tain specimens of these larvs dth^ themselves or through friends for Dr. Townsend's 
work. 

An niustration of the Importance of Quarantine against Injurious Insects. Early 
in 1914, Mr. E. C. Green, an American engaged in the encouragement of cotton cot 
ture by the Brazilian government, made a careful survey of the cotton belt of Brazil. 
He was looking especially for the boll weevil and the pink boUworm. Neither insect 
was found in the course of considerable travel and extenrive examinations of seed. 
Late in 1916 Mr. Green made another trip over the same territory and found that the 
pinW boUworm was generally and thoroughly established. The way in which the 
insect was introduced is clear: In 1913 the Brasilian government agitated the cul- 
tivation of Egyptian cotton in that <x)untry. An agent was sent to Egypt and large 
quantities of seed were shipped to Brazil. No precautions were taken as to the seed 
(Stained, and it was all admitted to Brazil without fumigation or othar treatmeat. 
The Brazilian goverment has inspectors located in every state capital. The seed 
was distributed to these inspectors and in turn by them to local representativea. 
This was probably as thorough a method of deeseminating an insect as is possible. 
The Brazilian government now realizes what has been done and various seoatoiB 
seriously consdder an enactment requiring the burning of all the cotton fields in the 
Republic. . 

Monthly Letter , Bureau of Ei^mology, February, 1917. 

f. * 

Controlling the Cottony Cushion Scale in New Orleans. The November JfoniWy 
Letter of the Bureau of Entomology gives a shOTt account erf a citizens’ meeting at 
Tulane University in New Orleans to consider a campaign against the cottony cuahwn 
scale. The committee appointed by the president of the Academy erf Science, under 
whose auspices the meeting was calfed, presented the matter to Mayor Behrman of 
New Orleans, Director Dodson of the Experiment Stations, and Mr. Alexander, in 
charge of the State Conservation Commission, and urged sufficient appropriationB 
for a campaign in rearing and distributing the Australian lady beetle, ovivs cordi- 
nalU. The result was that the city oeMumission agreed to contribute $2,500 in ca^ 
and move a greenhouse from a property recently purchased to a oonvaiient sitimtion 
for the winter rearing of the lady beetles. Professor Dodson, for the Experimect 
Stations, contributed $500 and an equal amount was obtained from the ConservatiM 
Commission, while the State Government appropriated $2,500, making available the 
total sum of $6,000. The greenhouse has now been weeted at the Sugar Expen- 
ment Station in Audubon Park; which seemed the most suitable place for the wort. 
The rearing of the lady beetles was begun last summer ^ Mr. E. K. Barber, ana « 
still in his hands, an appeal having been made for an expert by Mayor Behrmnu 
Doctor Howard and Secretary Houston. Specimens of JV'wws have been obtam 
from Mr. Harry S. Smith in California and Mr. A. C. Mason in Florida, as ^ 

scales infested with CrpptocA<c(w»(Le8(opfton«s)TJwwiopAIdrf from Mr. Smith. J 

cokmies of lady beetles have been started, and with the aid <rf the 
thousands should be obtained in the near future. 
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Our country has entered a gigantic struggle in which material assets 
of many kinds play a moat important part. There is urgent need for 
the conservation and development of all resources — ^life, health, food — 
to designate a few having a close relation to applied entomology. An 
army or navy can accomplish little without the foregoing essentials. 
There are many openings for the economic entomologist to demon- 
strate the utility of his calling. The urgent need of better camp sani- 
tation, so far as insects are concerned, warrants an entomological staff 
attached to every large camp and hospital center and associated with 
the medical or sanitary corps in handling insect problems, particularly 
hies and other disease carriers, though body parasites and animal pests 
should not be ignored. These men should have a rank which would 
give weight to their recommendations, resources yhich would permit 
intensive studies of the entire problem if necessary, and facilities for 
the practical application of results to field and camp conditions. The 
work in the various localities should be coordinated and directed by a 
supervising entomologist in order to ensure the greatest efficiency. 

It falls to the economic entomologist more than anyone dse to ad- 
vise and urge the adoption of measures which will minimize the effect 
of insect ravages, especially upon staple crops. Dr. Howard, of the 
Bureau of Entomology, is organizing his forces to bring before the coun- 
ty at large information of immediate value in insect control, and now 
the cooperation i|f American entomologists on reporting unusual 
“®ect outbreaks. Observers in the southern portions of the country 
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can render material aid in reporting the abundance of pests, especiafly 
those likely to be injurious a little farther north. Warnings of thi 
nature, particularly if distribated to entomologistB who eoidd investi- 
gate local conditions and appraise possibilities, would be of immense 
service in preventing extensive injuries. The staple crops dbould re- 
ceive special attention in a serious effort to forecast, and so far as pos- 
sible forestall, insect depredations. The economic entomologist is 
called upon all too frequently after the remedial stage h^ passed, 
Here is an opportunity, which may not come again tor a generation or 
more, to make more general a system of intelligent prognosis which 
would result in adoption of preventive rather than remedial measures. 


Reviews 

Guide to the Insects of Connecticut, Part m. The Hymenoptera or 
Wasp-Like Insects of Connecticut By H. L. Viereck and 
OTHERS. Bulletin 22, State Geological and Natural History Sur- 
vey. (George S. Godard, State Librarian, Hartford, Conn. $2.00.) 

This work of 824 pages and 10 plates is the only general presentation of the Hymen- 
optera as a group, which has appeared for many yean in this country, and though 
restricted to a single state will nevertheless be of wide application, as in Connecticut 
the Transition and Upper Austral areas both bccur. 

Prepared by Mr. H. L. Viereck with the collaboration of such entomologista as A. 
D. MacGillivray, C. T. Brues, W. M. Wheeler and 8. A. Rohwer, the work represents 
all the recent progress in our systematuc knowledge of this order, in faot to a somewhat 
discouraging degree for those who look for the genera Fimpla, Bombus and many of 
the other old '‘standbys^^ in vain. Progress in this line, however, must probably be 
through a seemingly chaotic period, and the sooner this comes and has been traversed, 
the better. 

Keys from the superfamilies all the way to the species sie provided, together with 
data as to dates and places of capture in the state, food or bocA, and occasionally 
other items are given. In addition, species not as yet actually taken in the state but 
probably present ther^^ included. New species are described, making the book 
not only a list and key but a necessary place of reference for original descriptions, some 
of which, unfortunately, are extremely brief. 

Minor errors are too numerous in the hook, and to d istinguis h h^ a dosen species 
in an analytical key by differencee in length of body of one miBhneter in a total length 
of from eight to twenty millimetere is at least doubtful, but the vt^e of the book as a 
whole is such that many errore can eaaly be forgiveD, bearing in mind the amount of 
ground it was necessary to cover. The plates are excellent in their way. (Adpt.)- 

E.T.F. 
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Ctirrent Notes 

Conducted by fbe Associate Editor 

Mr. Emery A. I^roctor, Gipsy and Brown-Tail Moth Inveet^tions, Bureau of 
Sntoinology, died December 11, 1916. 

According to Sdence, Dr. B. R. Poppius, the Finnish entomologist, died November 
27 , 1916, at the age of forty years. 

Dr. L. 0, Howard gave a lecture, February 1, before the Washington Academy of 
Sciences, on ''The Carriage of Disease by Insects.” 

Mr. C. 0. Waterhouse, for many years assistant keeper of the British Museum, died 
on Februaiy 4, at the age of seventy-three years. 

Kecent resignations from the Bureau of Entomology are as follows: Oswald D, 
iDgall and Charles F. Guptill, Gipsy and Brown-Tail Moth Investigations. 

Professor W. C. O’Kane, Durham, N. H., attended the annual mfeeting of the New 
England Nurserymen’s Association at Hotel Taft, New Haven, Conn., January 
30 - 31 . 

Dr. Edith M. Patch, entomologist, Maine Agricultural Experiment Station, Orono, 
Me.; Prof. George A. Dean, state entomologist, Manhattan, Kan.; Prof. Georges 
M^eu, provincial entomologist, Quebec, Can., visited the Bureau of Entomology 
during February, 

During the month of January the foUowingwere visitors at the Bureau of Entomol- 
ogy; C. Gordon Hewitt, Ottawa, Can.; G. A. Dean, Manhattan, Kan.; E. D Ball, 
Madison, Wis.; and Proi James G. Sanders, Harrisburg, Pa. 

According WScience, the governor of Miniwsota has recommended to the legisla- 
ture that $25,000 be appropriated for the use of the state entomologist in combating 
the white-pine blister rust in Minnesota. 

Dr. Alvah H. Peterson, whose New Jersey appointment was noted in the February 
issue of the Journal, is assistant ^tomologist of the New Jersey Agricultural College 
Experiment Station, and instructor in Eiitomol<^ in Rutgers College. 

Mr. P, B. W^erger has been appointed instructor in entomology at the Mich- 
igan Agricultural College and assistant entomologist of the Station vice G. C. 
Woodin resigned, the appointment to take ^ect April 1. 

Recent apptwtments to the Bureau of Entomology are as follows: Carl F. W. 
Muesbeck, scientific assistant, Gipsy Moth Parasite Laboratory, Melrose Highl^ds, 
Mass; J. E. Graf, TVuck Crop and Sto^ Product Insect Investigations, Plant City, 
Ra. 

Dr. Marcus T,Smulyan,. formerly connected with the Virginia Agricultural Exper- 
^ent Station, has been appointed to the position of Specialist in Insects and Carriers 
of Insect Diseases, Bureau of Entomolo^, and assigned to duty at the Gipsy Moth 
laboratory, Melr^ Highlands, Mass. 


The offices of the Gipery and Brown-Tail Moth Investigations, Bureau of Entomol- 
were mo'^ in December from 43 Tremont Street., Boston, to 964 Main Street, 
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Melroee Highlands, near the laboratory. The Inspection and Quarantine Service 
still continues its office at the Boston address. 

Professor W. C. O’Eane^ Durham^ N. H., recent^ published a i^w book, entitkd, 
“ .Hm and Peggy at Meadowbrook Farm. ” Its purpose is to convey to city childrea 
a picture of everyday farm life; it is proft^y illustrated vith New Hampshire s^es, 
and is published by the Macmillan Company. 

Mr. Edmund Baynes Heed, one of the pioneer entomologists of Canada, died at Vic- 
toria, B. C., November 18, 1916, in the seventy-ninth year of his age. Mr. Reed waa 
interested in both systematic and economic entomology, and waa one of the origin^ 
members of the Entomolo^cal Society of Ontario when it started in 1863. 

!Dr. E. F. Phillips, Bureau of Entomokgy, attoided the following meetk^ during 
the months of January and February: Kentucky State Beekeepers' Association, 
Lexington, Ey., January 4; North Carolina Beekeepers' Association, Wmston- 
Salem, N, C., January 11; Colorado Beekeepers' Association, Fort Collins, CoL, 
January 18 and 19; National Beekeepere’ Association, Madison, Wia., February 6-8, 

The following transfers have been made in the Bureau of Entomology: D. A, H. 
McCray, from Bee Culture to Insects Affecting the Health of Man, to be established 
at New Orleans, La. ; T. C. Barber, from Southern Field Crop Investi^tions to the 
Federal Horticultural Board, to be stationed at San Antonio, Tex.; W. H. Larrimer, 
Charleston, Mo., to West lAfayette, Ind.; Julian J. Culver, Gipsy Moth Laboratory, 
to Deciduous Fruit Insect Investigations, stationed at Fort Valley, Ga. 

Dr. L. 0. Howard left Washington on the 6fth of February, and visited the field 
station at Orlando, studying with Mr. W. W. Yotheis the effects of the freeae of 
February 3 on the orange crop and the orange trees and on the insects of the orange. 
He also consulted with Mr. J. E. Graf, who has established a station at Plant City; 
and later visited ThomasvUle, Ga., where Mr. George D. Smith is studying cotton 
insects, stopping at Atlanta on his return to Washington for consultation with Mr. 
E. L. Worsham concerning cooperative work in Georpa. 

The completion of the Carnegie Insti^tioD'^Monograpb of the Mosquitoes of North 
and Central America and the West Indi^" is in sighti The final proofs, including 
the index to the last volume, have been read, and the Institution believes that the 
final volume will be ready for distribution ^x>ut April 15. It is of interest to note tbit 
the indices to Volumes 3 and 4 are combined in Volume4, Volume 3 carrying no index. 
The pf^ination of Volumes 3 and 4 is continuous. 

The Federal Horticultural Board has had a thorough survey made by its California 
collaborators, under the direction of Mr. Maskew, of the department's introduction 
gardens at Chico, Cal. This survey is an anndal function and precedes the shipment 
of plant material from this gardoi. A mmilar survey is in prc^r^ in relation to the 
introduction gardens in Florida, notably the garden at Miami, and involves inspection 
of plants both for insect pests and fungous diseases. Various entomological and path* 
ologica!l experts of the Board, including members of the Board, were in attendance 
during the month of January at important conferences in New YoA over quarantine 
matters, particularly in relation to the blister rust, in connection with the entomolog* 
ical and patholc^oal meetings held in that city, and with the Intranatiwial Forestry 
Congress held at Washington. At tiw latter Congress the durinnan of the Board pr^ 
seated an address on the subject of loa^ occaaoned by introduced insect pests and 
plant diseases. As a result of these coherences and of the needs of the plant quar* 
antine service, an effort will be made to amend the Plant Quarantine Act, broad- 
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p niflg its powcETB in relatioD to domestic quaiantines so that introduced pests of a 
fairly \ridee|»«ad character, like the blister rust and the alfalfa weevil, can be more 
effectively wmteoUed. 

Professor Raymond C. OSbum of the Ckxmecticut CoU^ for Women, New Lon- 
don, ponnecticut, has been elected head of the’ Department of Zoology and Entomol- 
ogy of the Ohio 3tate University, lus appointment to take effect July 1. He will 
assume the duties carried during the last nineteen years by Dr. Herbert Osborn, who 
was last y«tr elected Research Professor and who will hereafter give his entire time 
to research woik, including the direction of research work by graduate students, and, 
for the present, the directorship of the Lake Laboratory and of the Ohio Biological 
Survey. Dr. Osbum graduated from the Ohio State University in 1898, received 
the master’s degree from the same institution in 1900 and the Ph. D. degree from Go* 
lumbia in 1906. He has been connected as a teacher with the Starling Medical Col- 
lege, Columbus, Ohio; Fargo College, Fargo, N. D.; Clinton High School of Commerce, 
New York City; Barnard College, Columbia University, and the Connecticut College 
for Women, in which he is now Professor of Biology. He is perhaps best known to 
eotomologists as the author of a number of papers on Syrphidm and Odonata and as 
recently Preadent of the New York Entomological Society. While his own investi- 
gations may deal largely with other forms, especially aquatic groups of invertebrates 
and fishes, entomologists may feel assured that he will ^ve full support to the entomo- 
lo^cal work and especially to the lines of applied entomology which have been a 
]ffominent part of the work in the Ohio uiB(ituti<m. 

The Third Aimual Meeting of Entomological Workers of Ohio was held at Ohio 
State XJniveiaty on February 2, 1917, with thirty members in attendance. The pro- 
gram consisted of reviews of projects and reports on investigations of members of the 
Ohio Experiment Station, the State I^yirion of Orchard and Nursery Inspection, and 
the Department of Entomology of the University. The following program was pre- 
sented: 

Dirtribution of Ohio Broods of Periodical Cicada with Reference to Soil. H. A. 
Gossard. 

General Reports from Heads of Department Organizations: H. A. Gossard, Ohio 
Experiment Station; N. E. Shaw, State Division of Orchard and Nursery Inspection; 
Herbert Osborn, Department of Zodlogy and Entomology, Ohio State University; 
H. A. Gossard, Review of Projects; J. S. Houser, Review of Projects; W. H. Goodwin, 
Review of Projects ;R. D. Whitmarsh, Review of Projects; D. C. Mote, Review of 
Projects; J*. L. King, Review of Projects; Richard Faxon, Nursery Imports; F. D. 
Heckathom, Winter Work in Nurseries and Surroundings; H. E. Evans, An In- 
spector’s Itinerary for a Year; H. J. Speaker, Report of Control of Gipsy Moth Out- 
break; 0. L. Metcalf, Predaceous Insects; C. J. Drake, Notes on Aquatic and 
Smi-Aquatic Hemiptera of Ohio; Herbert (^bom, Problems with Meadow Iimects; 
T. L. Guyton, Apludidmbf Ohio. ^ 

A p^manent organisation was effected and the followup officers elected for 1917- 
18: N. E. Shaw, CTuurman; J. S. Houser, Secretary. 

A special aigffopriation of $50,000 has been requested m relation to the possible 
mvaaion of Teams by the pink boUworm, this money to be expended by the Federal 
Horticultural Board in codperation with the Bureau of Entomology in quarantine 
border control, and oontrol in Texas in particular relation to the various cotton mills 
whi<h Imve reedved considerable quantities of seed from Mexico for mining purposes 
the year. T. C. Barber has been transferred from the branch of 
^eld Crop Insect Investi^tions to the Federal Horticultural Board and was placed 
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in field charge of this Twk, effective February I. An inapectem aCrviee will be or- 
ganued, coDsisting of at least four persona, two of whom will be assigned at once to 
border control work, and the other two to act in conjunction wi& Mr. Barber in the 
interior service and control The ^ntinued disturbed condition in Mexico haa frus- 
trated the attempt to make a direct survey of the infested regicm in Mexico, and the 
negotiations for permission to make and safeguard such survey, conducted through 
the M^can Ambassador Designate and t|^ State Department haVe so far been uq. 
sttcoeesful. 

Mr. John F. Strauss, connected with the Bureau of Entomology ainoe 1003, died 
on Tuesday, January 2, 1917, at the Pottenger Sanatorium, Monrovia, Cal After 
leaving the public schools, Mr. Strauss spent one year in the Kansaa Agricul- 
tnral College, came East and entered the Viigima State Agricultural College, where 
he rompleted a four years’ course in Aprieulture, receiving the degree of Bachelor of 
Science. After graduation he took up the study of medicine, spending two years at 
the Univeraty of Virginia, completing the courses in comparative anatomy, hikology, 
and bacteriology. He did not furtb^ pursue his medicd studies, but returned to the 
Vtrgima Polytechnic Institute in the fall of 1897, pursuing graduate work and re- 
ceivu^^ the degree of Master of Science. Subsequently Mr. Strauss was connected 
with the Virginia Experiment Station and Colley as laboratdry assistant and aseistr 
ant instructor. Upon entering the Bureau, Mr. Strauss was employed as an entomo- 
logical draftsman in the branch of forest entomology, working under the direction of 
Dr. A. D. Hopkins. During his period of service in that branch from 1903-1908, he 
made many excellent illustrations of forest insects, among which are those iUustrating 
articles on “Insect Injuries to Forest Products” in the Yearbook for 1904, and “In. 
sect Enemies of Forest Reproduction” in the Yearbook for 1905, and “Injuries to 
Forest Trees by Flathead Borers” in the Yearbook for 1909. After a short assign- 
ment as insect artist to the Bureau in gei^ral, during which time he prepared illps* 
trations of cotton insects at the Dallas (Texas) laboratory, and illustrations of para- 
sites of the gipsy and brown-tail moths at the Melrose Highlands (Mass.) laboratory, 
he transferred to the office of Deciduous Fruit Investigations, with which office 
be was connected at the time of his death. Mr. Strauss accomplished a large amount 
of work in the preparation of drawing of deciduous fruit and other insects, illustratiag 
most of the publications that have appeared from that branch since about 1910. Two 
papers have been published by Mr. Strauss, namely, one on Clinocms kclvlarm ■ 
and the other on the grape leaf'Iolder, Demia funerali$. He was a member of the 
Entomology Society of Washington. Mr. Strauss possessed a high degree of ar- 
tistic ability which, combined with his entomological training, made him unusually 
successful in insect delineation work. He was earnest uid thorough, and possessed 
a p^sonality which endeared Inm to all who came to know him. — MoMy LeUer of 
the Bureau of Entomobgy. 

Solenopsis Interferes with Rearing Experiments in Teiaa. Mr. D. C. Farmasi 
Bureau of Entomok^, writes that he is having very serious trouble with «So{eriopsi$- 
This ant has been a serious obstacle in the way oi the rearing e3q)aimento at Uvalde, 
T«ui 8, but according to his reports it is much worse this year than ever before. He 
says that there is a large bed heavily infested and that tunnels Imve been traced aa far 
as 150 yards in some directions. I am wondering if any one in the Bureau has had 
any experience in the control of this ant under such conditions a&d if so should like 
to have their expmence. 

F. C. Bishopp- 


Mailed April 17, 1917. 




